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D. Saunders’ Sons Pipe Threading and 
Cutting-Off Machines. 


The engravings on this page represent two 
of the recently improved pipe threading 
machines, made by D. Saunders’ 
Yonkers, N. Y., and designed especi- 
ally for use in pipe mills where {the 
work is continuous and severe. These 
machines are very powerful ones of 
the kind, and arranged for rapid use, 
requiring the least possible time for 
adjustment or changing work. With 
the chuck used for holding the pipe a 
simple movement of the lever grips 
or loosens it, without the necessity 
of stopping the machine. This move- 
ment, through a system of sliding 
blocks and levers, gives the required 
motion to the chuck jaws for one 
size of pipe, and at the same time 
provides sufficient leverage to grip it 
firmly by an easy motion of the lever. 
The operation of adjusting the jaws 
for different sizes of pipes is very 
quickly made. 

The dies shown on the machine are 
opened and closed by a lever move- 
ment, so that running back over the 
thread is avoided, and threads may 
be cut and pipe cut to lengths with- 
out removing the dies, or making 
any change whatever. Solid dies, 
however, can be used if preferred. 

In these machines the gradations se 
of speeds are such that the one suitable 
may be had for each diameter of pipe 
within their range. 

The machine shown in Fig. 1 has 
the chuck at the back end, and is more 
particularly designed for use ojsizes 
not less than 1” diameter. It will cut 
from 1” to 2” pipe, inclusive. 

The one shown in Fig. 2 will cut 
from 3” to 2” pipe, inclusive. This 
machine has the chuck on the front 
end, as is found advisable where sizes 
of pipe smaller than 1” are to be cut. 

Both machines are designed from an 
extensive practical knowledge of the 
requirements, and are thoroughly and 
substantially made. 
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The civic authorities of American 
cities do not seem to be very successful 
in their efforts to compel telegraph 
and electric lighting companies to put 
their wires under ground. When com- 
panies of this kind are striving to ob- 
tain special monopolist privileges from 
State legislatures there is no limit to 
the energy and vitality they display ; 
but when they are required to place 
their wires under ground they suddenly 
become debilitated—they cannot do — 
it, the difficulties are too great. Where 
there’s a will there’s a way, and other 
nations have shown that the difficulties 
of conducting telegraph and electric 
lighting wires under ground are easily over- 
come. Military considerations made it im- 
portant that the telegraph wires in France 
and Germany should be placed under ground, 
and during the last three years a large per- 


Sons, 





centage of the wires in these countries have 
While the underground 
wires are more easily kept in repair than 


been so placed. 


were those overhead, an advantage is found 
in the former that they are not subject to at- 
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mospheric disturbances. The wires are laid 
underground in the form of a cable which 
is made by a special mechanical process. 
_ 
It has long been the opinion of many ma- 
chinists and engineers that a small motor for 
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household service was of the 
On the contrary, those 
who have worked to some extent in this di- 
rection, are inclined to the opinion that the 
demand for such 2 motor is greatly overesti- 


mated. 


one greatest 


needs of the time. 


We are stillof the opinion that such 
a motor, if of the right kind, would be ap- 
preciated, but just what it should be will 
by experiment, and after 
It that it 


only be settled 


much disappointment. is certain 
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must be cheap, safe, easily ni&wnaged, and 
that the cost of the power furnished must 
low—conditions not 
with. 


be sasily complied 
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The following good story is going the 
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rounds: A useful man to Stonewall Jackson 
was old Miles, the Virginia bridge builder. 
The bridges were swept away so often by 
Miles 
was as necessary to the Confederate army as 
Jackson himself. One day the Union troops 


floods, or burned by the enemy, that 


had retreated and burned a bridge across the 


Shenandoah. Jackson, determined to follow 


them, summoned Miles. 


‘You must put all your men on that 
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bridge,” said ‘he; ‘* they must work all night, 
and the bridge must be completed by day- 
light. My engineer shall furnish you with 
the plan, and you can go right ahead.” 

Early next morning Jackson, in a very 
doubtful frame of mind, met the old bridge 
builder. 

‘* Well,” said the General, ‘‘ did the 
engineer give you the plan for the 
bridge ?” 

‘**General,” returned Miles, slowly, 
‘*the bridge is done. I don’t 
whether the pictur is or not.” 


know 
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The Iron Industry Situation. 


~ The situation ofthe iron industries 
is notZvery igratifying to manufactur- 
ing interests. The downward tend- 
ency in iron, steel and coal still con- 
tinues ; supply is in excess of demand. 
Considerable producing capacity is still 
idle. Orders for spring and summer 
requirements come in very slowly. 
Pennsylvania structural and plate mills 
are anxiously awaiting the placing of 
orders for about 12,000 tons of iron, 
chiefly for bridge purposes, which will 
be wanted in a short time. The Bess- 
emer steel rail mills have bid on orders 
for from 50,000 to 75,000 tons of rails, 
and are waiting the results. The coke 
syndicate has given out that prices of 
coke will be advanced May Ist, and 
the users of coke intimate that they 
will be obliged to advance the prices 
of their productions. Mills engaged on 
specialties are all well employed, but 
with fewer orders 

usual at this season. 


on hand than is 
Mills on staple 
products are competing actively for the 
current trade, and buyers, in conse- 
quence, are placing orders very cau- 
tiously. The rolling mills are nearly 
all working to about two-thirds capa- 
city, very making full time. 
Contidence is freely expressed in the 
early |improvement of business, but 
there is no probability of any upward 
tendency in prices. 


few 


The nail makers 
and glass manufacturers, at their re- 


cent meetings, reported prospects 
rather uncertain. More nails and 


glass will be wanted this year, but 
the capacity has been so largely in- 
creased that there is not enough work 
to around ; 


£0 is a 


The 


between 


there 
weakening tendency in prices. 
cutting of 
Eastern and 


hence, 


rates on glass, 
Western manufacturers, 
has been discontinued. A reduction of 
wages is threatened in these branches. 
There is a considerable influx of foreign 
population into Eastern and Western 
Pennsylvania coal fields, and, in con- 
sequence, a large number of miners 
have recently left fields, for 
the remote Western coal regions. 


those 


Gias wells have been sunk in several 
Western Pennsylvania, and 
in nearly all cases gas in paying quanti- 


localities in 


ties has been found. Several new coal 
openings have struck valuable coal beds in 
Pennsylvania, and the shipments this year 
will be larger than ever before, if the market 
will permit it. A reduction of 10c. per ton 
in mining has been made in the Clearfield 
region ; and one of 7sc. per ton in Western 


Pennsylvania, and a like reduction will take 
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| 
and the block coal 


Lake | 


West Virginia, 


place in 
fields of the West. 
ore inactive. 

bought for pressing requirements only, and | 
agricultural implement works, wagon and | 
carriage works, are only moderately supplied 
with orders. No general strike is probable 
in the building trades. A declining tendency | 
is exhibited in steel rails, and large orders are | 
Imports of iron -are falling off, 


The demand for 


is Merchant steel is being, 


withheld. 
and foreign markets are reported weak. 
Domestic competition will in all probability 
result in a still further shading of prices and 
restriction, rather than to any increase. The 


policy of consumers is, to purchase as little | 


as possible; hence, demand is irregular, and 
prices fluctuating. Manufacturers of motive 
power, machinery and tools, are enjoying 
some other branches, 
well founded 


more activity than 
but in 
complaints of dullness. 
ments having facilities for making very large 
and heavy machinery and engines are ex- 
ceptionally busy, and report prospects ex- 
cellent for a steady demand during the 


summer. 


there are 
Some 


even these 


establish- 


‘ 
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High Speed on the Cincinnati, New Or- 
leans & Texas Pacific Railroad. 


As the possibilities in high speeds for long 
distances with ordinary trains over ordinary 
roads are being discussed quite freely now, 
the recent run from Cincinnati to New Or- 
leans of a special train may be of interest. 
The object was to put a train into New Or- 
leans from Cincinnati in as short a time ¢ 
possible during the Mardi Gras at the latter 
point, as a competing road proposed to do it 
in less time. The very best time possible 
was made, and although for short distances 

70 miles in 76 very high speed 
was attained, the average for the entire run 
was, including stops, 37 miles per hour. It 
may be set down, therefore, that while the 
present roads, track, ete., are the conditions, 
an average speed of over 35 miles per hour 
for long distances cannot be exceeded. 


1S 


minutes 
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Award of Prizes at the Apprentices’ School 
of the Brooks Locomotiye Works. 


On the evening of April 3 a goodly audi- 
ence assembled, at the invitation of Mr. H. G. 
Brooks at the Apprentices’ Night School 
rooms connected with the Brooks Locomotive 
Works, Dunkirk, N. Y., to witness the award 
of prizes to the successful competitors during 
the past school season. The report of prin- 
cipal Pierce Butler and bh. F. 
Probert showed the school to be prospering. 
When this was read, Mr. Brooks addressed 
the pupils on the advantages to be derived 
from technical knowledge. In the course of 
his remarks, Mr. Brooks detailed the great 
disadvantages he was compelled to labor 
under for want of the educational advantages 
he was striving to provide for them. This 
school had excited widespread interest, and 
he trusted the apprentices would strive to 
maintain the reputation it had gained during 
the first season. He had been highly gratified 


instructor 


with the work, attendance, interest, and de- 
portment of the scholars, and he hoped that 
the success which had attended their labors 
would stimulate them to renewed exertions 
during the ensuing session. Success is sure 
to those who make the proper effort, and this 
success is not measured by the attainment of 
& money prize alone. Each one who has 
failed to 


attained a far more important result in the 


obtain a money prize may have 
influence of the work he has done in prepar- 
ing himself for future development of his 
well-being. 
six of the pupils, and one received a position 
in the drawing office. Similar prizes will be 
offered for the work of the coming year. 


Money prizes were awarded to 
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Many men who are industrious enough 
about their work, so far as the manual part 
of it is concerned, are unfortunately the re- 
verse of industrious when it comes to thinking 


about what they are doing. A large part of 


the difference in the value of different work- 
men is due to the fact that some men think 
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Seeberger’s Disk Valve. 


This is a straightway valve, in which the 
disks are so made and arranged as, when 
closing the valve, to be forced outwardly 
and against their seats after they are in 
position to cover the steam-way, and in 
opening to be relieved of outward press- 
ure, thus avoiding the evil effects of 
scraping motion when under heavy press- 
ure. The disks, 2, are arranged one on 
either side of the yoke, ), the small projec- 
tions or lugs coming on opposite sides of the 
square part of the yoke and preventing the 
These are pro- 


disks from turning. disks 


-—_ ull » 
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mot 


vided on their inner faces with reverse in- 
clined wedge surfaces, which, projecting 
into the round hole in the yoke, compel 
them to move with it. Into this hole, 
tween the two disks, the piece, A, is fitted; 


be- 


this piece, as will be seen, having wedge- 
shaped surfaces corresponding with those of 
the disks. 
a projecting end, which, when 


A, is also made with 
in 


The piece, 
place, 
comes in the slot or recess in the yoke, near 
D, in such a way as to permit a definite 
amount of motion. 

It will be readily seen that a circular mo- 
tion of the piece, A, in one direction will, 
by means of the wedge surfaces, operate to 
spread the disks apart, and motion in the 


opposite direction will permit them to ap- 
proach each other, 
The operation is as follows: When the 


parts are arranged in the case or shell, the 
yoke, J), serves also as a nut for the valve 
stem, being threaded through the cylindrical 
end for that purpose. In closing the valve, 
rotating the stem carries the yoke and the 
other parts in until the disks are opposite 
their seats, when the projecting end of piece 
A comes in contact with a stop in the shell. 
Further motion then tends, in effect, to par- 
tially rotate piece A. This, in a way that 
will be readily understood, forces the disks 
hard against their seats. 





and work, and others work without thinking. 


Similarly, in opening, the first motion re- 


' Seeberger has a patent pending, is manufac- 





Arrenison’s New Latug Cuvek. 
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leases the contact of the wedge surfaces, and 
permits motion of the disks without dragging 
on their seats. The parts are all interchange- 
able, and the whole very simple in design 
and arrangement. 

This valve, for which we understand Mr. 


tured by Holland & Thompson, Troy, N. Y. 
a 


Hard and Soft Cylinders. 


The question is frequently asked: Should 
a cylinder be hard or soft, and should the 
valve be hard or soft? We found this ques- 
tion answered satisfactorily in the experi- 
ments of a prominent master mechanic, ex- 
tending through a long serics of years. He 
said, ‘‘I find if I have a soft cylinder, that a 
valve of the same degree of hardness always 
gives trouble, but if I use harder or softer 
valve than the cylinder no trouble occurs. 
My practice is to use a soft valve on a hard 
cylinder, and vice versa, and I have formulated 
my practice by testing the cylinder with a 
file and then selecting a valve by the same 
means. Years ago I had the most unac- 
countable trouble when new valves were put 
in, and what I have said is the solution of 
the trouble I had then.” 

ee - 

A recent issue of the Patent Office Gazette 
shows a curious attempt to balance the recip- 
rocating parts of locomotives. A heavy 
counterbalance weight is connected to the 
crosshead by means of a parallel motion. 
This motion operates the weight so that it 
moves in the opposite direction to the piston. 
We are afraid the work of keeping the par- 
allel motion in order under this arrangement 
would amount to more than the wear due 
ordinarily to defective counterbalancing. 
oe = Cees 
Aitchison’s New Lathe Chuck, 


This chuck is composed of two principal 
The inside piece holding the jaws and 








parts. 


small pinions is connected to lathe spindle 
without the use of face plate, the thread being 
cut on the inside. The outer piece or sleeve 
slides on the inside piece, with taper on the in- 
side of the sleeve resting on the pinions. The 
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powerful that a person riding on the engine 
can see a distance of twenty-three telegraph 
poles in advance of the engine, and any ob 
ject upon the track can be observed in time 
to stop a train running at the rate of forty- 
five miles per hour before striking it. It is 
run by a little engine and dynamo placed on 
the side of the locomotive, back of the West- 
inghouse air-brake. The engine is, of course, 
in constant motion, and fed direct from the 
boiler by an eighth of an inch tap. Its relia- 
bility has been the chief anxiety of the in- 
ventor. Some weeks ago a method to over- 
come the effects of the oscillating motion of 
the locomotive was hit upon, yet there were 
minor difticulties to overcome which only 
experimenting would bring out; hence, on 
two or three of the early trial trips, the light 
went out. It has now run 5,400 miles, and 
performed admirably, not once going out. 
It is claimed for the electric light, that it 
penetrates through a heavy fog so strongly 
that an engineer, if any obstacle is on the 
track, or anything wrong, has ample time to 
bring his train to a stand-still. 

The first cost of the light exceeds that of 
the ordinary headlight, but the inventor 
claims that after being once placed on a 
locomotive, it costs little more to produce 
light, as the productive power is furnished 
by a small amount of steam. The inventor 
states that, while the light is practically per- 
fected, there are minor improvements to be 
made, which will not only increase its power, 
but make it as reliable as an ordinary head- 
light in every respect.—Railroad Gazette. 

a>: 
Best Locomotive Piston Packing. 





A well-known mechanical engineer says : 
‘‘The simplifying of cylinder packing is 
evidently a move in the right direction. To 
say what is the best cylinder packing appears 
to be an easy matter, and the same is a solid 
dead ring with three square grooves in its 
face into which are sprung ,three rings 4” 
square. These ringsshould be made of new 
car-wheel iron, cut square across, the 
splice joint does not appear to make the 
piston any tighter. The rings are turned # 
of an inch larger than the cylinder, and 
many master mechanics then close the rings 
and bring them to a circle in the lathe, 
although it does not appear that practically 
the fit is improved by so doing, as rings 
without this secondary turning fit to all ap- 
pearances as well as those returned. With 
this packing, I have been told, each ring 
costs but seventeen cents, and they will run 
on an average of 12 months, with no atten- 
tion.” 


‘ 
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In one essential feature the majority of 
machine shops in thig country—perhaps in 
all countries—are lacking. That is, they are 
improperly ventilated. One is often struck, 
upon going from the open air to a busy shop, 
with a sense of the unhealthy condition of 
the air, charged with metallic dust whieh 
workmen and 
Workmen cannot do justice to themselves in 


must breathe over over. 





forward thrust of the lever by the operator 
forces the outer sleeve forward, passing over 
the top of the pinions and forcing the jaws 
towards the center. The pressure coming 
direct on the head of the pinions, leaves the 
gears without strain, and therefore not liable 
to get out of order. The jaws are inserted 
with double slots, and the pinions are tapped 
into the jaws with square thread. One-half 
turn of the large gear will open the jaws 
from 0 to } With this chuck, as will 
be inferred, the work is tightened or loosened 


inch. 


without stopping the lathe, the large gear 
and pinions being used only when changing 
from one size of work to another. It is made 
by James Aitchison, 108 Canal Street, Cleve- 
land, Ohio. 


—-_ 
An Electric Headlight. 


An electric headlight, the invention of Mr. | 


Woolley, of Indianapolis, has been tried on 
the Chicago, St. Louis, and Pittsburgh Rail- 
road. 
which has made several trips, and the result 
of the test is said to have been very satisfac- 
A report says that its reflection is so 


It was placed on engine No. 460, 


tory. 





such an atmosphere, and it is not only a 
question of health to them, but as well one 
of profit to the employer to provide for its 
systematic removal. From the character of 
the work done in machine shops, especially 
where considerable cast iron is worked, good 
ventilation is very important, and ought to 
receive more attention. . 
<=> 

The Shenandoah Valley Railroad Company 
have begun the laying of steel rails to replace 
the iron that has hitherto been used on most 
of the road. 
of track improved in this way during the 
The company regard the 
present time, when prices of steel are very 


There will be a long stretch 
coming season. 


low, as the best period for making rail re- 
newals. Othercompanies, whose track needs 
rail renewals, might save money by fol- 
lowing the example of the Shenandoah Val- 
ley Railway Company. 

ee 





| Owing to light business, the Burlington, 
Cedar Rapids and Northern Railway Com- 
| pany have reduced the force of workmen in 
| their repair shops at Cedar Rapids, Iowa, 25 
per cent. 
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The Raoul Journal Box. 

A correspondent writes:—‘‘The Raoul 
stop journal box appears to have a very ex- 
tended use in the South, its application ex- 


tending to engine trucks. As this requires 


an outside bearing with an outside equalizer, | 
with the danger of by 
obstructions near the track, it does not ap- 


being displaced 
pear to be so well adapted as for car journals, | 
although its extended use for engine trucks | 
undoubtedly justifies its use. For car jour- | 
nals it is a splendid thing, as it does not re- | 
quire the turning away of the best part of | 
the journal to obtain a collar, to say nothing | 
of its giving a larger journal, and of show- 
A| 
decided improvement appears to have been | 
made in it by doing away with the wrought 
iron loops holding the cover in place and 


ing ata glance the size of the journal. 


substituting a cover sliding in grooves some- 
thing on the Hewitt style, but without the 
patented features of the latter.” 


-_ — 


Southern Railroad Shop Notes. 


Frank C. Smith, who has been traveling in 
the South, sends us the following among 
other railroad notes : 

‘*Toa northern railroad man the most strik- 
ing feature of southern railroad shops is the 
remarkable cleanliness of the shop yards and 
surroundings. At Algiers, La., are located 
the shops of Morgan’s Louisiana and Texas 
Railroad, in charge of J. D. Connell, master 
mechanic, who is an 
engineer, and has, in addition to the loco- | 





old ocean steamship | 


motive department, the steamship repairs of | 
the company to keep up. In these shops | 
six laboring men are employed, who have | 
the yard to keep clean in addition to their} 
ordinary duties. Many general managers | 
would argue that the excessive cleanliness is | 
unnecessary and costly; but this is not the 
case, as Mr. Connell informs me that, as an | 
experiment, he found that if he allowed the 
yard to become dirty and littered up, he still | 
required the six laboring men for shop duties. | 


The yard is covered with cinders, compactly 
rolled into a solid surface, and, although cars | 
are constantly repaired in the yard, not a| 
chip or bolt is seen lying around. | 

‘*At Whistler, Ala., this feature of cleanli- 
ness is supplemented by :esthetic additions of 
flower beds. M. C. Carson master | 
mechanic of the Mobile and Ohio Railroad | 
shops located at this point, and I found in 


is the 


him an old acquaintance, who, when he ran 
a brass lathe several years ago in a northern 
railroad shop, knew ‘Kit,’ when I 
first began knocking my thumb out of place 


we as 
with achipping hammer. Few public gardens 
in this country surpass in beauty the one 
located between the roundhouse and machine | 
shop at this place. The walks are gravel 
rolled, edged with brick tiling and run in | 
convenient directions, while between them 
in full bloom are planted in stars, half moons, 
etc., every imaginable flower, together with | 
the Mr. Carson | 
also reports that no additional help is required 


cactus, rubber trees, etc. 
to keep his yard in shape, as the small amount | 
of daily attention can hardly be estimated in 
dollars and cents. Much of this is undoubt- 
edly due to the climate, in which everything | 


: al 
grows spontaneously and without any special 


cultivation. I was not surprised at this dis- 
play of taste and beauty on the part of Mr. 
Carson, as he in his brass-lathe days was 
noted for the symmetrical hand rail posts, 
flag staffs, bells, ete., the engines were fitted 
with. 

‘Mr. John Flynn, master mechanic of the 
Western & Atlantic Railroad, Atlanta, Ga., 
is rebuilding two 1824 passenger engines. 
Not having satisfactory boiler shop facilities 
he bought new boilers of Rogers’ people, 
with the extension smoke-box complete. 

‘The Wason car shops at Chattanooga have 
just flnished 350 coal dumps for the Cincin- 
nati, New Orleans & Texas Pacific Railroad, 
which were constructed so satisfactorily that 
the road has just closed a contract for 500 
box for the 
shops of same road at Meridian, Miss., are 


ears. The foundations new 
completed, and the turn table will soon be 
in place. These shops will do the work for 


the lower end of the Alabama Great South- | 





| eter. 
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ern division of the road, the Vicksburg & 
Meridian division, and the New Orleans & 
North Eastern divisions. 

‘The longest trestle work in water in the 
world is on the New Orleans & North Eastern 
division of this road. It runs through Lake 
22 miles long in the 


Pontchartrain, and is 22 
The sensation of sailing through the 


lake. 
water on a train of cars at 30 miles an hour is 
peculiar. 

‘*New shops are to be erected at Monroe, 
La., on a new western division the Cincin- 
nati, New Orleans & Texas Pacific Railroad 
is building. Work will begin on the shops as 
soon as the Mississippi goes down sufficiently 
to allow of the excavations being made. 
This division will run from Vicksburg west 
to Marshal, Texas. 

‘Mr. J. H. Wade, master mechanic Rich- 
mond & Danville Railroad, is putting the Joy 
valve gear upon two locomotives at the shops 
at Richmond, Va. 

‘During a trip of six weeks through the 
South, I had no trouble in seeing each issue 
of your paper, as I found it in most of the 
master mechanics’ offices.” 
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: Elliott’s New Drill Press. 


The engravings shown herewith represent 
a new drill press, brought out by Sterling 
Elliott, Newton, Mass. It intended for 


drilling holes up to }?” diameter, and is very 


is 


neat in Wesign, and well arranged for rapid 


| work. 


The detail cuts, Figs. 2 and 3, represent a 
section through the driven cone, and an in- 
side view of base and arrangement of feed 
levers, respectively. 

The drill spindle is of steel, 1’ diameter by 
9 


213” long, driven by cones, the largest and 
diam- 


hollow 


smallest steps of which are 8” and 3” 
The 
throughout, and terminates in the sleeves C, 
C, Fig. 2, 13” 


length. sleeves 


driven cone is made 


which are diameter and 2?” in 


These revolve in bronze 
bearings, the weight of the cone being sup- 
ported by a rawhide collar in the top of lower 
bearing, which is made with a flange to form 
an oil reservoir. 

The spindle is free to be moved vertically 
inside the sleeves C, C, and is revolved with 
the cone by means of driver O, which slides 


upon the rods Z, 4. The weight of spindle 


/and chuck is counterbalanced by the spiral 


spring .¥, which also takes up all lost mo- 
tion. The feeding of the drill may be ac- 
complished either by foot or hand power, or 


both may, for heavy work, be used together. 
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Either the foot or hand lever may be adjust- | ment that would feed the coal to a furnace 


ed by means of the pins through the quad-| continuously, as it is needed, would probably 


rant Y, Fig. 3, or either may be disconnect- 
ed. The height of hand lever, as will be 
readily seen, may be varied at will to suit 


the convenience of the operator. 


An automatic centering attachment, not | 


shown, provides for centering round or 


stock; this attachment being fur- 
A drill chuck is fur- 


nished with the machine. 


square 
nished when desired. 
This drill is thor- 
oughly made, and altogether is a handy and 
convenient tool. 


lie 
The Paperware Company, of 
Neves 


a month, the greater part of the operations 


Syracuse, 
are turning out 10,000 paper. buckets 


of manufacture being done by special ma- 
chinery. Reducing of rags and waste paper 
to the pulp from which the pails-and other 
articles are made is done by ordinary paper 
mill machinery; then the material is manip- 








Dritt PRrgss. 


ulated by machines arranged to form, finish, 
dry, and polish the utensils, with scarcely 


any aid from hand labor. Among. the 
machines is an invention for bending 
the hoop into shape. After it has been 
cut to the proper length, the straight 


strip of iron is run into the machine, from 
whence it drops a round hoop ready for the 
top or bottom of the pail. Fastening the 
hoop to the pail is an automatic operation, 
and is done accurately and well. 
+>. 
A Mechanical Stoker. 
According to the Hngineer 


Glasgow a 


patent mechanical stoker has been introduced | 


into Britain which works very satisfactorily, 
This Hodgkinson stoker is best adapted for 
small steam furnaces, and it is said to 
better 
working parts of the machine are few, being 


pro- 
duce results than hand firing. 
simply two revolving shafts with revolving 
gear. the 
lightly over the fire the supply being con- 
Owing to this arrangement of feed- 


This apparatus sprinkles 


stant. 
ing there is no smoke to complain of, and 
the combustion is more perfect than where 
Little 
nothing has been done in this country 


the coal is fired in larger quantities. 
or 
with mechanical stokers, which is probably 
due to the fact that comparatively little 
attention is paid to fuel saving. 


show better returns in the way of economy 
than many of our pretentious devices that 
promise much fuel 


saving. 

a = 

Draft-Regulating Appliances of Loco- 
motives, 


DuGaLp CAMPBELL. 


FOURTH PAPER. 


By J. 


From the time of the adoption of the ex- 
haust pipe as a promoter of draft by means 
of exhaust steam, it has, with few exceptions, 
remained the The appliance is so 
simple that but few means have been tried to 
improve it; in fact, while it is one of the most 
important parts of locomotive mechanism, 
it is one that has received the least attention 
in its designing or fitting to a locomotive. 


same. 


Where necessity has compelled a change in 
the manner of doing its work, and conse- 
quently in its design, it has shown’ that it 
would and will admit of improvement, and 
that not so much depends upon the velocity 
of the exhaust steam as upon its volume at 
the moment of escape from the nozzle, a con- 
dition that is affected by the exhaust pipes. 

The general reasoning has been that the 
pipes are simply a means of conducting the 
exhaust steam from the cylinder to the nozzle, 
and that the steam, having done its work in 
the cylinder, anything would do to carry 
it to its second place of work at the nozzle. 
The condition which it will be in, or the best 
condition to have it in to do its second work, 
when arriving at the nozzle, is seldom con- 
sidered. When we do so, and also consider 
the small amount of duty the exhaust steam 
has to perform, amounting only to about six 
inches of vacuum, we will be surprised at 
the exhaust pressure required on most of our 
locomotives to produce it, and that when 
special mechanism has been designed for the 
purpose of getting the best result from the 
use of exhaust steam, that an exhaust pressure 
of five pounds will produce two pounds of 
vacuum, and that the greater the circum- 
ference of the exhaust body, the better the 
result in the vacuum it will produce. 

But as the parts of a locomotive that do a 
certain work must be considered in their adapt- 
ability to the locomotive as a whole, appli- 
ances that would give the best result in their 
specific work, may have drawbacks that 
would unfit them for locomotive or locomotive 
service (which was the case with the appli- 
ance mentioned, although it was in use on a 


number of locomotives for some time). To 


| these conditions we must conform, and they 
| . ° ° 
will govern how far special appliances for 


any purpose may be used; but if the condi- 
tions of the service prevent their adoption, it 
does not prevent our observing the condition 
and they work, and 
adapting them as far as practicable to the 
means we have or that may be applicable to 


rules under which 





The | 


coal 


An arrange | 


a locomotive. By closely observing the 
of differently-arranged draft appli- 


ances, we learn that narrow or small pipes 


| effects 


}compel the use of small exhaust nozzles, 


by forming the exhaust steam into a long 


}column, and that a chamber placed into or 
formed by the exhaust pipes as near the ex- 
|haust nozzle as possible, allows the exhaust 
}steam to rearrange itself into a broad body 
| that will fill the passages and allow the use of 
| a large exhaust nozzle, and after leaving it by 
having a large area in contact with gases, 
ete., in the smoke-box increase its efficiency. 
<=> 


The fact that those with the least knowl- 
edge of a mechanical device are usually the 
ones that see, in their own minds, just how it 
can be improved, find constant expression 
in applications for favor in the Patent Oftice, 
as well as in many other ways. If from the 
list of patents granted those were deducted 
that are granted to those who know noth- 
ing about the subject except in the most 
general way, the proportion of success- 
ful or useful patents to those that are 
the reverse would be materially increased. 
There is nothing remarkable in this, as in 
mechanical matters to know what won’t work 
satisfactorily is much the hardest lesson to 
learn, and judgment in this respect usually 
comes from years of practice in specific 
directions. Notwithstanding this, those with 
the greatest amount of experience are sel- 
dom the ones who talk most about reform. 
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LETTERS FROM PRACTICAL MEN, 


Making Copper Castings. 
Editor American Machinist: 

In your issue of October 20, 1883, a corre- 
spondent asks how to make sound copper 
castings. I submit the following for his con- 
the 
copper to be melted, and cover the copper 


sideration: Charge crucible with 


with a layer of bone powder two inches thick. | 
The bone powder may be calcined, the same | 
When the copper | 


as used for case hardening. 
the 
surface 


crucible cover and 


of the 


melted, remove 
the 


is 


bone ash from 


copper, and stir the copper well with a stick | 


before filling the moulds. 
3y the above process, fluid metal and 
sharp sound castings may be produced. 
J. R. Forsyrn, Lieut., 
Gun carriage factory, Madras, India. 


A Paint Shop Kink, 
Hditor American Machinist: 

The glass in the monitor deck sash of our 
coaches has a frosted surface, with a trans- 
parent design cut in. Wishing to replace 
some which were broken, and having none 
of the patterns on hand, I conceived the idea 
of reproducing it on plain frosted glass. 
This was done by merely painting the design 
This 
brings out the figure clear and transparent, 
and at a few feet distant the imitation cannot 
be distinguished from the original. 

D. J. Jusrick, 
Florida 


way Shops. 


with clear varnish on the frosted side. 


General foreman, Southern KRail- 


Palatka, Fla. 


Water Glass Cock with Ball Valve Used 
Fifteen Wears Ago, 
Kditor American Machinist: 

In your issue No. 11, you describe a water 
tube glass gage, with an automatic closing 
ball valve, and credit John Player, of the 
New York, West Shore and Buffalo Railroad, 
as the inventor. In your issue of April 5th, 
Mr. George H. Crosby claims that he invent- 
ed and patented this same device several 
years ago, which is owned by the Crosby 
Steam Gage and Valve Company, of Boston. 
In your issue of April 12th, Mr. Anthony 
Victorin, of Chicago, states that this device 
was in use for a short time on engines (boil- 
ers) of Austrian railways in 1871. 

I myself bought and sold automatic closing 
ball valves in connection with water glass 
gages, as shown and described, over jisteen 
years ago. The maker and inventor’s name 
I cannot at present recall, but they were 
made in the Singer Manufacturing Com- 
pany’s Delancey Street building, about 1867. 
Thomas Bennett, who was the engineer at 
that time, no doubt, if living, could give his 
W. Barner LEVAN, 

3607 Baring Street. 


name. 
Philadelphia. 


Centrifugal Force. 
Editor American Machinist : 

I have been quite interested in the articles 
in your columns in regard to ‘ Centrifugal 
Force,” and wish to add my mite to the dis- 
cussion in support of the position of Mr. 
Chas. T. Porter. 

More than thirty years ago I had an argu- 
ment with Capt. Chas. H. Bigelow, then 
chief engineer of the Essex Company, of this 


the | 


molten 


AMEBHRICAN 


lserver to decide, at a distance of forty feet, 


whether the line of propulsion of the frag- | 


ments was tangential from the circumference, 
or radial from the center, as seen in the ac- 
companying sketch : 


p ESS 


40 ft. 


I have no question myself that it will be 
in the line of the last communicated motion. 
Mr. Porter uses so entirely the line of argu- 
ment which I have formerly employed that 
it is not necessary for me to say more, except 
that I fully agree with him. 
Lawrence, Mass. Samy. WEBBER. 


Centrifugal Force a Component of Tan- 
gential Tendency. 


Yditor American Machinist: 


Mr. letter of March 26th. still 
leaves me under the necessity of maintaining 
the validity of my defense. 

I do admit the of Mr. 
Porter’s distinction between the string, as 
acting, and the apple, as resisting. On the 
contrary, as pointed out in my former letter, 
we are equally correct in regarding the apple 
as acting, by its centrifugal force, to stretch 
the string out to the tangent, and the string 


Porter’s 


not correctness 


as resisting this pull. Indeed, as the string 
has no motion toward the center, it would be 
more properly represented, in my sketch, by 
stationary cues, or plane surfaces. at 0, e, and 
J, so that if any such distinction were made, 
it should rather be that the Jail, or apple, 
acted (centrifugally), and that the cue, or 
string, resisted (centripetally). 

As Mr. Porter repeats that ‘‘the body 
does not have a tendency to fly from the 
center, but from the circumference—not to 
move in a radial line, but in a tangent;” I 
am forced to repeat, also, that at each point 


a @ 
\ 
x “he 
o Ps _b 
as &. 


a 
~ 


', 0, é, f, in the sketch, and at every instant in 
the of the apple and _ string, this 
‘‘tangential tendency becomes decomposed into 
(1st.) anew tangential tendency ¢, 0, and (2nd. ) 
7”, and 
that thus ‘‘the centrifugal force is a com- 
ponent of the tangential tendency.” 

Mr. Porter says truly that ‘‘the term 
‘centrifugal’ has a tendency to convey an 
entirely wrong impression of” the tangential 
action. It might, with equal truth, be said 
that it conveys a wrong impression of the 
The term is not applied 
either to the pull of a horse or to the tangen- 
It 
applied only to a component of the tangen- 
tial tendency, to the ‘‘ tendency to fly off in 
a radius,” 
‘resistance to deflection from a tangent ;” 
and I think I have shown, with Mr. Porter’s 
assistance, that the term in question isa 


case 


a tendency, c, h, ‘to fly off in a radius 


pull of a horse. 


tial tendency of a revolving body. is 


which is the same thing as its 


most appropriate one for this force, and that 
so far from tending to giye a wrong impres- 





city, in which I took substantially the same 
ground as that now taken by Mr. Porter, 
viz., that there is no such thing as centrifugal | 
force, pure and simple, and that what went by | 
that name was simply v/s (nertia. 

Taking another view of the matter, it may | 
be stated as the sum of continually-applied 
tangential forces, minus the restraining force 
of the strength of material, as in the case of 
au pulley, grindstone, or other revolving 
body. 

I then held, as I understand Mr. Porter to| 
hold now, that when the restraint is 
moved, or when the pulley or grindstone 
breaks, the pieces will fly off in the direction 
of the last applied tangential force, and not 


re- 


radially, from the center. I may be mis 
taken, but do not think I am. 

When a pulley or stone, three or four feet 
in diameter, bursts from its own weakness, 


it would be a pretty difficult thing for an ob- | 





| and its equally real centrifugal component. 


sion, or to create confusion, it tends to pre- 
vent confusion by making clear the distine- 
tion between the obvious tangential tendency 


Joun C. TrRautwineg, JR. 
Philadelphia, April 3, 1884. 
Credit for a Formula, 
Editor American Machinist : 
In the AmerioAN Macuinisr of April 12 
appears a communication bearing my name, 
relative to counterbalancing locomotive driv- 


MACHINIST 


| That Evener Question, 
| Kditor American Machinist: 

In answer to Question 144, it depends on 
the kind of evener whether the horse that is 
ahead or the one that is behind pulls the most 














of the load. If like that shown at A, there 
will be no difference; if like B, it is bad for 
the horse that is ahead; if like C, the horse 
that is behind has the worst of it. J. E.S. 


The Equidistant Series ot Gear Cutters, 
Editor American Machinist: 

Professor McCord devotes a great amount 
of space to the proof that my formula is not 
‘absolutely precise,” as he expresses it. It 
was never claimed to be, and he has simply 
proved the truth of my statement that it is a 
very close approximation. I could not have 
done it better myself, and am duly grateful. 

The fact, if it is a fact, that the locus 
methods uniformly distribute the errors in 
velocity ratio, was not mentioned by the pro- 
fessor until I pointed out that it was the prin- 
cipal object in view. He may have known 
it, but the fact stands that in the eight pages 
of his treatise devoted to this subject he 
never mentions it even indirectly. He has 
not yet proved that it is a truism, or that it 
exists at all. 

The locus curve is transcendental, and it 
is quite impracticable to deviate it in its true 
course; but if the chords, from point to 
point of the series, are uniform, the series 
will be as nearly uniform as is practicable. 

Given any two teeth, we can compute by 
a laborious trigonometrical process the co- 
ordinates of the corresponding points of the 
curve, and from these find the chord between 
the points. 

If this be done carefully, it will be found 
that no series yet given will deviate the 
locus curve uniformly to a single tooth, or, 
indeed, within several teeth in the upper part 
of the series. An examination of the two 
columns, III. and IV. shows that my series, 
III., is the most nearly uniform of the two. 

To fair and honest criticism I make no ob- 
jection, and I do not object to the locus 
method because it contradicts my own. But 
I do object the summary and unfair 
treatment of my humble effort in McCord’s 
treatise. 


to 


He magnifies its defects, and, care- 
lessly or carefully, conceals its real merit. 
He tumbles it out with the sneering admis- 
sion that it will give ‘‘ tolerably close approxi- 
mation” under some conditions, and puts in 
its place what he claims to be a *‘ perfect so- 
lution of the problem,” which is accurate to 
a single tooth, but which is really, if we are 
to judge by its work, no improvement what- 
ever on the method it was intended to dis- 
place. 

If he claims first place on account of ‘per- 





fection, it is certainly proper for me to show | 
that nothing resembling perfection has been | 


should never throw stones. 
As for that target, I think it would make | 
small odds where the bull’s eye was placed, 


° : | 
reached. Professors who live in glass houses | 


| 
if no one could hit it nearer than the pro- | 
| 


shooting at. 





ing wheels. In an editorial I am also given | 
This is | 


u mistake. The formula was furnished us, | 


credit for working out the problem. 


as I suppose it was to all other shops of the | 
P. R. R., for our information and guidance. | 
I furnished a friend with a copy, not dream- 
ing of its publication, which has caused me 
much annoyance. A. DoLBEER. 


| stretching. 


fessor has hit the perfect solution he has been | 


It is no use trying to dodge the figures. 
The three-thousandth of an inch on a tooth 
of four pitch is an ‘‘imperceptible fraction.” 
If the tooth was large enough—-as large as a 
man’s fist—the error, if it is an error, might 
be perceptible, but I have been dealing with 
the subject as it is, not as it can be made by 
Gro. B. Grant. 
Boston. 


[Aprit 26, 1884 


An Apprentice Wanted, 
Editor American Machinist: 

We want a young man to learn the trade 
in our machine shop, and I understood 
you to say in an editorial some months ago, 
you would use your influence in behalf of 
young men of merit who wanted such situa- 
tions. Our shop is a respectable small shop, 
doing a business in coal-hoisting engines, 
and other kinds of moderate dimensions (up 
to 2836 cyl.), some stamping, and a great 
variety of jobbing and repair work. We 
employ from 15 to 30 men. 

Will pay a suitable young man of 18, say 
four dollars per week to begin, and increase 
from time to time to seven dollars, in a term 
of three years. He must be steady, indus- 
trious, and have a good common school 
education, and not sickly. Will give one 
who is capable of being pushed—that is ad- 
yanced rapidly—a good chance to learn 
everything in the shop, including drawing, 
but on the other hand we will expect the 
party to merit his promotion before he gets 
it. If you have such a person in your mind, 
we will trust you to make a choice for us. 
We would be pleased to refer to several 
boys who have graduated with us credita- 
bly. C. W. Crawrorp, 

for Crawford & M’Crimmon. 

Brazil, Ind. 

[We publish the above in order to give 
the boys a chance to apply, and the firm a 
good chance to select. | 


Planer Chuck for Thin Work, 
Editor American Machinist : 

I have seldom found a planer hand, or ma- 
chinist who could plane a piece of metal, say 
a foot long and an inch wide, down to ;” 
thick, without a great deal of trouble. 

Now, for all such work, I have found a 
chuck, or ‘‘ shoe,” the best tool for holding 


the piece, and I fix it like the inclosed 
sketch. 
Vi ) 
a, P) 
t y? pu 


J 





What pleased me in Mr. Johnson’s article 
was: ‘*] wish the subject of accurate meas- 
urements might be sufficiently agitated,” 
etc. Iam an admirer of accurate work, but 
I have yet to learn the ‘importance of 
roo Of an inch.” I have worked in a shop 
where they made ;,\55 of an inch and the 
tools to measure it with, and I know what I 
am talking about when I say it is all wind. 

I know (by the shipping clerk) that while 
I worked there they sold twelve micrometer 
calipers to one concern, and ten of them 
came back because they could not be made 
to measure alike. 

I have a three-inch U.S. standard scale 
that, when tested by a square at the firstinch 
line, the blade will completely cover the line 
on one edge, and show the whole line on 
the other edge. _ 

What is the use of talking of accurate 
measurements when we cannot get accurate 
with? If any concern 
wants good, close work, let that concern em- 
ploy a good tool-maker to make hardened 
steel gauges, and require the workmen to 
work to them, and not ask a man to measure 
a thousandth of an inch with a two-foot rule, 
or its next-door neighbor, a U. 8. 


tools to measure 


standard 
scale. 

All the way we can measure ,,),5 of an 
inch is by a micrometer or vernier, and when 
we get one set it is simply a gauge 
fect, all right; if not, all wrong. 


if per- 


I am now employed in a shop with from 
700 to 800 hands. I had a casting given me 
a few days since with drawing on which was 


|} a call for 15.5835--” 


I asked for a vernier, and was told there 
was not one about the works. ‘‘ Guess at it 
as near as you can.” When I come to look 
the drawing over, I found one end of the line 
started from the rough casting. It looked 
well on paper, and is a nice thing to 
talk about—jfive thousand eight hundred and 
thirty-jive ten thousandths of an inch! 

Will some one tell me the advantage of 
‘** accurate without tools to 


M. C. K. 


measurements” 
depend on ? 











Aprit 26, 1884] 


xeometry Applied to Pattern Making. 
By Isaac WHITEHEAD. 


To apply science to art and manufacture 
is the only way by which it can be made of 
any service. The principles of geometry, as 
taught by our scientists, are not applicable 
to the different trades, each requiring the so- 
lution of a certain class of problems under 
peculiar conditions. It becomes necessary, 
therefore, that the work of adapting a science 
to the workshop must be done by the me- 
chanics themselves, and that each should 
study the principles as far as they apply to 
his business, and apply them so that they 
will become a part of his trade. Mr. West, 
in an able paper entitled ‘‘ Geometry in the 
Foundry,” contributed to the American Ma- 
curnist of December 15, 1883, made a good 
move in this direction, suiting geometry to 
the requirements and conditions of the foun- 
dry. 

THE LAW GOVERNING WORKING DRAWINGS. 

Patterns are made mostly from drawings 
which give at least two of the three views, 
namely: Horizontal (or plan), which views 
from the top of the object; and the two ver- 
tical views (or elevations, ) which take a front 
or end view. Each view is shown at right 
angles to the other, and is turned upon an 
imaginary vertical or horizontal line in the 
direction in which it is shown. For instance, 
a view which shows the object turned one- 
quarter round toward the right, must be 
placed on the right side of the view from 
which ‘it is taken, and so on for each direc- 
tion. Ihave seen mistakes occur, the pat- 
tern being made wrong-handed through not 
observing this rule in the drawing. 

The foundation of all mechanical form is 
the circle and square. 

DIVISIBLE PROPERTIES OF A CIRCLE. 

A circle is divided into 360 degrees. The 
radius of a circle will space upon its cireum- 
ference six times equally, and therefore each 
space will equal 60°. Now, since the radius 
chord (or 60 
this as a standard upon which all other di- 
visions shall be made, by finding its relation 
to the number of spacings or divisions re- 
quired. It is evident that case of 7 
divisions of acircle—for instance, } of the circle 

6 of | of the circle, and that all other divis- 
ions standin the same relation, therefore upon 
the basis of the arc of 60° as the standard of 
measurement, we have the following result: 


) is so easily obtained, let us use 


in the 


ir — $ » are l 6 1 6 l i) 
1 of acircle = § of the arc, ;=$, 4=$,¢={, 
1—$, J—6, J=§, =i, s= 1's, and so on 


in divisions to any number. When desirable, 
smaller dividing ratios might be used; for 


instance, 10 degrees. Then if we wanted 
11 of acircle it—}§—j of 10°, or ,°, or fof 60°. 


This rule is so very useful, so easily remem- 
bered, and yet so little known among pattern 
makers, apparently, that I have dwelt 
greater length upon it here. 

It can be applied to great advantage on 
segments of patterns and core boxes,and for 


at 


laying out circular and angular work gener- 
ally, especially large work, where it would 
not be convenient or practical to lay off the 
whole circle, and it will be found more ac- 
curate, because of the finer spacing possible, 
than on a large area. 


FOR SPACING GEARS. 


For spacing the circumference into small 
divisions, as in the case of the pitch of gears, 
mathematics based upon the same geomet- 
rical principle of degrees are used to obtain 
the true or chordal pitch. To 
compute the true pitch, first divide 180° by 


For instance : 


the number of teeth, ascertain the sine of the 
quotient and multiply by the diameter of the 
wheel. Take, for example, a gear 2” in di- 
ameter, with 6 teeth, 30°, and sine of 
30°=.5, which, multiplied by 21” pitch. 
The sine of an arc is the perpendicular let 
fall from one extremity of the arc, on the 
radius, passing through the other exiremity. 
Thus B Cis the sine of the are A #. It is 
thus evident that a sine is half the chord of 


180 
6 


the number of degrees contained in the are 
of the circle between the pitch points, and, 
therefore, the principle is the same as in the 


first rule for divisions. 
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TO TEST OR LAY OFF A SQUARE. 


The method of most universal application 
is by applying the proportions of 3, 4, and 5 
to the sides of the right angle. For instance: 
upon the line A B, Fig. 2, measure off 3-ft. 
toa point 77. From A asa center describe 
an arc 4 ft., and from #7 asa center cut the 
arc at #. Produce the line # A, which will 
be square or perpendicular to A B. Instead 
of feet any other units of measurements, or 
numbers having the same proportions, as is 
most convenient in each case, may be used. 

Another useful test, which is more gener- 
ally known, is to take any radius, A D, and 
from the point A, describe an are through 
the point D cutting the given line DC at_N. 
Produce a straight line from NV through the 
center A, intersecting the are at S, and the 
line S D will be square to D C. 

There are many other properties of the 
circle and square which are very useful to a 
pattern maker, but which are presented in 
practical shape in works on geometry, and 
therefore it will not be necessary for me to 
mention them in this connection. 

TO DESCRIBE A CIRCLE THROUGH THREE POINTS, 
A, B, AND ©, FI@. 3. 
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a pencil at the end C, of the strip, one-quar- 
ter of the ellipse will be described. Reverse 
the thin straight-edge on the line A B to face 
the other half, and you can describe the 
When the whole 
ellipse can be struck on the center of a board 
by using two thin straight-edges, or a com- 


other quarter. desired, 


mon carpenter’s square, and the same strip 
of wood. To draw it upon paper, use a nar- 
row strip of paper instead of wood. Mark 
off A, Band C upon its edges, and while A 
and # are laid upon the lines of axis mark 
off points at C. 
TO LAY OFF OYLINDER OR PIPE CONNECTIONS. 
To lay off the outline of connection upon 
the outer surface of a pipe is of great ad- 
vantage in the production of good and cheap 
work, compared to the guessing, cutting and 
trying method adopted by many workmen. 
After using it once or twice it becomes very 
sasily remembered. When 
two cylinders of the same diameter join at 


simple, and is 


right 
form 


angles to each other, then the joint will 
a mitre, or the angle of 45 
ter, as appears in Fig. 8. 


to the cen- 
If the pattern is 
in halves, lay off the angle and saw it out 
square with the pattern joint, so that when 








points A Band PB C by intersecting arcs, as 
shown. 
tions, and their intersection at D will be the 


Produce lines through the intersec- 
center required. To find the center of a cir- 
cle to complete the circle whose center is 
lost, or to describe a circle round a triangle, 
may be solved the same way. 

When the circle is so large that the center 
cannot be used conveniently, a template of 
wood or cardboard may be used, as shown 
in Fig. 4. Let A, Bund C bethe three points. 
Draw a line from B, through A, the length 
of A (, as one edge of the template, and 
froin B, through 
By placing a pin in the point A, 
and sliding the face of the 
|template upon them, a pencil point at B on 


the same length as the 


other edge. 





and one in (, 


| the template will describe the true arc of the 
| circle. 
TO DESCRIBE AN ELLIPSE. 

A simple and practical way to describe 
| elliptic curves on wood of any size, is: Take 
a strip of wood, and step off A B, Fig. 5, 
equal to half the minor axis, and A C equal 
off the 


straight-edge 


to the major axis, and cut stick 
at A and C. Tack light 


on the board at D, Fig. 6, square to the edge 


ah 


of the board and slide the end (, and edge 
B, of the strip within the square formed by 


the edge of board and straight-edge,and with 
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The outline of the flat 
be the outline of connection, 
therefore by paring it 
through down to that line the, cylinder will 
then fit perfectly. 


appear as in Fig. 9. 
surface will 
and 


and sawing 


When cylinders of the 


same diameter join at an angle, as the lower 


11, the line of connec- 
tion will be shown by a line drawn across 
from the corners of connection { to A, 
B to B, Fig. 11, which will be the angles re- 
First cut the face in the step taken 
for Fig. 9, and then cut to the outline of an- 


connection of Fig. 
and 
quired. 


gular face, as before. 
Figs. 10 and 11 show a small cylinder con- 
branches on 


necting with a larger one, the 


one side joining its center, and the other be 
low. 


the half 


same center as the branch, and 


R 2 


Space 


Describe circle a on the 
it off 
into convenient equal spaces on its circum- 
8, gl, From these 


points draw parallel lines with center of 


ference, as 7, and 3. 
branch until they intersect the cylinder con- 
On the of the 
turned branch pipe, lay off corresponding 


nection. circumference 
divisions and parallel lines. Transfer from the 
NX X, the 


ete. (being 


straight line length of the lines 
a oe the of those 
points up to the cylinder connection), upon 


length 


the lines on the branch pattern. Connect 





5 


the points by easy curves, which will be the 
line of connection when the branch joins at 
right angles, as at ?, Fig. 11. 

The lower branch of Fig. 11 shows an an- 


| gular connection which on the right hand is 


connected below the center, and .on the left 
joins the To the 
principle clearer, I have shown the whole 
end of the branch pipe, divided into eight 
equal parts. Produce from points 
lines parallel with the branch until they in- 
tersect with the body of the cylinder, as will 
be shown by dropping the corresponding in- 


on same center. show 


these 


tersections from elevation, Fig. 4, upon them, 
as shown. 

It is sometimes handier (and cheaper, when 
there is more than one connection) to lay 
out a development of the joint upon stiff 
paper, as shown by Fig. 12, which is done as 
On the line A 2B, space off eight 
spaces equal to the spacing on end of branch. 
Erect perpendiculars and mark them with 
numbers corresponding to branch. 


follows: 


Transfer 
the length of lines on branch to the corre- 
sponding line of development, Fig. 12,5 to 5 
equals length of No. 5 line, 6 to 6, and so on 
with each line, then join the intersections. 
By cutting the paper through these intersec- 
tions, and applying it on the branch, the 
outline of connection may be marked out 
and the end of branch formed to it, knowing 
it will stand exactly right when it is done. 
By making a correct plan and elevation 
the pipe can be shown to connect to any defi- 
nite surface, and at any conceivable angle, 
and the outline of connection can be deter- 
mined by the same steps as in this case. 


Trouble with an Extended Smoke-Box. 


On one of our leading railroads a Jocomo- 
tive was rebuilt and fitted with the extension 
smoke-box, which was an experiment for 
that road, and consequently was looked upon 
with some degree of distrust. When the en- 
gine was put on the road, it was found that 
she did not steam satisfactorily. Of course, 
it was at once concluded that the draft ar- 
rangements were to blame, and experiments 
were made with the view of adjusting the 
flow of gases through the tubes to produce 
better results. The traveling engineer of the 
road had charge of the job, and he proceeded 
industriously to work at locating the trouble. 
He tried everything in the way of adjusting 
the smoke-box attachments. that could be 
thought of, but nothing that was done im- 
proved the steaming qualities of the engine. 
Ile then proceeded to search for trouble in 
some other direction. The result of his ex- 
amination was the discovery that the engine 
was working with three-fourth inch clear- 
ance at each end of cylinders. This, he 
naturally concluded, entailed a serious waste 
of steam; so he had the clearance reduced 
to one-fourth inch. When the engine got 
out after this change, she steamed very satis- 
factorily, and the extension smoke-box is no 
longer in disrepute on that road. 


Black lead rubbed on the surface of cast 
iron is useful in preventing rust. 


Re 


Burlington, Cedar Rapids and Northern 
Railway. 


By a private letter from Mr. Ives, general 
manager of the Burlington, Cedar Rapids 
and Northern Railway, we learn that exten- 
sions, amounting to 265 miles of new road, 
will be built this 
will 


year. The North-western 


extension reach as far as Watertown, 


Dakota. From a more recent source we 
learn that the company has decided to in- 
crease the capital stock to $30,000,000, in 
order that all bonds of the various divisions 
may be supplanted by one general form of 
bond, and to provide for the expenses of ex- 
tension. At the meeting where this decision 
at Mr. 


This gentleman, who is coming 


was arrived Ives was elected vice- 
president. 
to the front among railroad magnates, is an 
entirely self-made man, having by his own 
energy, perseverance and ability risen step by 
step from the lowest rounds of the railroad 


ladder. 


Dynamite Gun. 


and 
ex- 


Since the introduction of dynamite 
for 
plosive purposes, numerous attempts have 


other nitro-glycerine compounds 


been made to apply their destructive force to 
war operations. Unless in the case of torpe- 
does all attempts in this direction have proved 
futile, principally for want of a moderately 


safe gun to throw a projectile containing 


dynamite. Common ordnance is_ inap- 
plicable for firing a dynamite - charged 


shell, as the shock bursts the explosive pre 
maturely, and is apt to do more damage to 
friends than to A gun which is 
being tested by the United States Government 


enemies. 


promises to throw successfully projectiles | 
The propelling | 


charged with dynamite. 
force used is compressed air, and the gun is 
constructed specially for that means of ap- 
plying force to ordnance. The gun 
sists of a long steel tube with all the fittings 
necessary to admit air compressed to the 
neighborhood of 500 pounds to the square 
inch. A new gun is in course of construc- 
tion in New York to which air of 2,000 
pressure can be applied. 


con- 


——  +a>oe —— — 


The Indicator Diagram. 


By F. F. Hemenway. 


PEOULIARITIES OF DIAGRAMS. 


The diagram, Fig. 16, is handed me with 
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times as great, the result would have been 
| the wavy expansion line frequently seen. 


3ut there is still another cause that tends ! 


As 
has been explained in a previous paper, the 


to produce a straight line from a@ to +. 


actual curve of the diagram is usually found 
below the theoretical curve directly after 
cut-off, especially where full steam is worked 
for a small fraction of the stroke only, from 
the fact that condensation is taking place to 
supply the heat lost during expansion and 
exhaust; so that taking into consideration 
the 
same direction, the position of the line from 


both these causes, each operating in 


a to 6 is logically accounted for without 
attributing any fault to the indicator, which 
so far as can be seen from the diagram, was 
in good working condition. Finally, drawing 
| the theoretical curve from the point of cut- 
off the variation is not nearly so great as a 
glance at the diagram would seem to indi- 
cate. A part of this curve is drawn, in 
dotted line, and shows the variation a little 
greater than it actually is. 

Diagram 17 shows peculiarities that cannot 
be explained in this way. The initial press- 
ure was 60 lbs.—one pound less than boiler 


pressure 
at c, after the piston had made a small frac- 
| tion, about five per cent., of its stroke. The 
|effort to recover after the usual somewhat 
| too rapid fall of the pencil is seen at d, and 
| from some cause the pressure rises again to 
nearly 60 Ilbs., apparently, 

points, c, c’, of cut-off. The cause of this 


| was that the cut-off valve, which dropped in 


and the valve closed very’ sharply 





making, two 


a request for an explanation of why the line | 
from a to } (drawn after the cut-off valve | 


has closed) is substantially straight, and 
nearly vertical in direction. 
quently found to be the case, and, as in this 
instance, is sometimes believed to indicate 
something wrong in the operation of the | 
indicator, the real cause is worth investiga- | 
ting. First, what is believed to 
phenomenal is only observed in instances 
where the cut-off is short and sharp, and | 
where the clearance is small. In such in- | 
stances the pressure in the cylinder falls very 
rapidly, directly after cut-off, 
small movement of the piston will serve to 
increase, largely, the volume of steam in the 
cylinder as compared with the volume at 
cut-off, and correspondingly decreases the 
pressure. In the cylinder from which this 
diagram was taken, the clearance marked on 
the diagram is .0253 of the displacement of 
the piston, and the cut-off is at about |; of 


here 


because a 


the stroke. The steam being cut off with 
the suddenness of a blow, at a, the piston 


traveling at a mean speed of between 500 


and 600 feet per minute, and the distance, | 


horizontally, from @ to 4 representing less 
than one inch motion of the piston, it will be 
seen that the pressure under the indicator 
piston is almost énstantly very materially re- 
duced. The spring being under considera- 
ble tension starts the piston down, and the 
momentum which it soon acquires carries 
the pencil ahead of the position due to the 
steam pressure, precisely as in diagrams 
from high-speed engines, or in those taken 
with a light the pencil is found 
alternately too low and too high, the result 
being, a little later in the stroke, a regularly 
undulating line that-is correctly taken as 
evidence of correct action of the indicator. 
In these instances the pencil will fall below 
its correct position, then the reaction will 
carry it above, and so on. 


spring, 


In this instance 
the first evidence of reaction is at >, which 
43 Where the reciprocating parts of the imdi- 
cator recover from the effects of their down- 
ward impetus. Had this occurred later the 
pencil would have carried up con- 
siderably out of its true course, but at this 
early point in the stroke the pressure is 
falling too rapidly for this to occur, so that 
the reaction amounts to scarcely more than a 
pause in the downward motion. Below 2, 
a short distance, there is another pause, after 
which the expansion line gets into proper 


been 


shape, being assisted by the more gradual 
fall in pressure as the volume of steam is 
increased. 


As previously noted, had _pre- 
cisely the same thing occurred later in the 
stroke, as from a cut-off when the volume of 
steam in the cylinder .was twice] or three 





} 
As this is fre- | 
| 
| 


be | 


hig AG 


Fig. A 





| 


| closing, afterward left its seat, and from the 


amplitude of the steam ports actually ad- 


|mitted steam of nearly boiler pressure the 
|second time. From a short 
|c’ the line falls too slowly for some distance, 


distance below 


| showing that the valve leaked while settling 
The engine from 
| which this diagram was taken was a small 


|back against its seat. 
lone, and the aggregate length of the ports 
| controlled by the cut-off valve was equal to 
|about twice the diameter of the cylinder. 
| With this length of port the cut-off proper 
| occurred while the valve was dropping at its 
| highest velocity, and through only a very 
| short distance. The effect of this was that 
the pressure in the cylinder was not reduced 
enough while the valve was closing, so that 


the unbalanced pressure in the steam chest 
would hold the valve to its seat against the 
jar of the air cushion which stopped it. 

There were two remedies that suggested 
themselves, one of which was to provide for 
closing the valve slower, and the other to 
arrange a guard to prevent the valve leaving 
the seat, horizontally. The last remedy was 
thre one tried, with perfect success. 

i 

While other nations lacked 
workmen and raw material 
manufacturing enterprises, free trade was 
an unqualified good for Britain; but 
hormiga have changed seriously of late 
| 
' 


the skilled 
to compete in 





cir- 


years, and now the people of that country 
are beginning to find that free trade has its 


drawbacks. Ten years ago, Britain was the 


| 
| 


Scale 40 


Scale 40 
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iron ship-building yard for the world, all 
civilized nations getting vessels built there. 
Some of the largest ironclads belonging to 
Germany were built in Britain; and France, 
Italy, and other European nations that have 
ironclads over ten years old, got them built 
in English or Scotch yards. To-day hundreds 
of ship builders and machinists are idle, and 
business is very depressed in the building 
yards of the Tyne and Clyde. But Germany 
and Belgium and France are coming to the 
front as builders of iron ships. Ship yards 
in the North Sea and the Baltic belonging 
to continental nations are busy building 
ships for Spain, Italy, and China, the con- 
tracts for the vessels being awarded away 
from British yards because the work was 
Meanwhile, the 
advocates of free trade inform the unem- 
ployed workmen of England and Scotland 
that when they are ready to work for the low 
wages current in Germany and Belgium, 
British shipbuilding will revive. A curious 
point about the teaching of these free traders 
is that they gravely assure American work- 
men that free trade would reduce their ex- 
penses without materially reducing their 
wages. Few intelligent workmen on this side 
of the Atlantic care to try the experiment. 
ea eee 
Boiler Plate Stamps—Laminated Plates 
Steel Plates. 


done cheaper elsewhere. 


By GrorGe MARSHALL. 








The purchaser of a boiler is sometimes con- 
siderably puzzled to get at a perfect under. 


[eu 
| 


} 


b 


y 


standing of the meaning of trade names for 
the different qualities of iron, made by the 
different makers of boiler plates. He will be 
informed by one party that the iron used by 
him is ‘‘ the best,” when it frequently occurs 
that not a pound of ‘* best” iron has been in 
the shop for years. Another party will prob- 
ably be a little more definite, and say the 
boiler is or should be built of the best ‘*C. H. 


No. 1 iron.” This term, conveying no real 





idea to the uninitiated, is far from satis- 
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should be known to the general public, that 
they may thoroughly understand the quality 
of the material they pay for and prevent de- 
ception on the part of the manufacturer, who, 
perhaps from close competition, or inherent 
dishonesty, is sometimes tempted to alter the 
quality of material supposed to be used from 


one grade to another. ‘‘C. H. No. 1 flange” 
and ‘‘C. H. No. 1 fire-box” are really char- 
coal has an outer skin 
of iron, while ‘‘refined” has no 
charcoal iron, but is simply refined “pig. 
The latter brand being the cheapest, is some- 
times used in the shells of boilers. Its tensile 
strength is given at 40,000 pounds to the 
square inch; in many cases the tests will. 
show far greater or far less strength, accord- 
ing to the quality of pig used. The tensile 
strength of *‘shell” is 45,000, and ‘‘C. H. 
No. 1 flange” and ‘‘ fire-box” 50,000 pounds. 
The higher grades are seldom required to be 
tested, as it is only in shells of boilers made 


iron; ‘‘shell” iron 


charcoal 


” 


for marine purposes that any test is required ; 
but in such boilers as are built under the 
superintendence of the United States in- 
spectors, the allowable pressure is varied 
according to tensile strength and diameter of 
the boiler. 

My experience of the brands of iron speci- 
fied, and observations as to durability of 
boilers made by-myself and others, convinces 
me that good material only should be used in 
their construction; but the word ‘‘ good” 
has different meaning in the minds of dif- 
ferent people. ‘‘Shell” iron is an improve- 
ment over the refined, and is extensively 
used for the shells of boilers, while the*brand 
““C. H. No. 1 flange” is seldom used or re- 
quired for that purpose. In many respects 
the ‘‘shell” brand, and even ‘ refined” when 
of good quality, are better for fire contact 
than some of the ‘C. H. No. 1 flange” 
as such. 


sold 
One reason for this is that the last- 
named iron hasa greater tendency to “‘ blister” 
than either of the other two, and on this ac- 
count ‘boiler makers seldom recommend it. 
By blister I mean (for the benefit of your 
uninitiated readers) that plate which, from 
imperfect welding caused by insufficient heat, 
or from the impurities of the bloom, is not 
thoroughly united together, forming two or 
more pieces in the large plate not united, 
causing what is technically known as Jamin- 
ation; it will be Scen that a plate of that kind, 
where the blister is exposed to the heat of the 
furnace, and the outer layer being unpro- 
tected by water, will soon show a ‘‘ bulge,” 
which, to the ordinary eye, presents some 
important and alarming peculiarities. When 
first noticed it looks simply as a spot of dif- 
ferent color from the surrounding parts, and 
in a few days it begins to sag downward to 
a greater or lesser extent, according to the size 
of the imperfection. By removing the blister 
with a hammer and chisel, a new layer is 
exposed to the action of the flame, when the 
sagging is repeated, and this may continue 
until the greater part of the original thickness 
of plate is removed. Sometimes the imper- 
fection may be of such a nature that on the 
removal of the outer skin, the course of the 
imperfect weld may lead to the interior of 
the boiler, in which case a patch must be put 
on immediately, while in the first case the 
patching may be 


postponed indefinitely. 


factory; but as he has so far advanced in Where a blistered sheet is put into a boiler, 
the matter, he thinks further progress perhaps | and the same becomes manifest after a few 


will bring a solution of the mystery. 
other shop he will perhaps be informed that 
the fire-box plates are made of ‘ fire-box” 
iron, the balance being of shell quality; but 
this actually conveys no new knowledge. 

The different qualities of iron used in the 
manufacture of steam boilers at the present 
time are ‘‘refined,” ‘‘shell,” ‘‘C. H. No. 1 
flange,” ‘*C. H. No. 1 flange fire-box;” and 
where an extra quality of iron is required for 
fire-boxes or for the manipulation of flanges 
of difficult form, a guarantee iron (for which 
there is no uniform name, a mills giving to 
this grade the name most pleasing to them- 
selves,) is furnished by the mill, the condi- 
tions of sale being ‘‘the replacing of any 
plate proving defective, and the payment by 
the mill owner of the labor bill of. the manu- 
facturer up to the time of the defect becoming 
manifest.” 

Now, the real facts in regard to the merits 
of the different brands of iron as given above 


eae : : : 
In an-| weeks’ or months’ use, as a rule the boiler 


builder (although in reality not responsible 
for it) is expected to put the boiler in proper 
repair without expense to the purchaser. If 
objections are made by him, he is informed 


| that the boiler was bought in good faith and 


on the supposition that he was an honest man. 
Legal steps have been taken to compel a 
builder (when he refused to repair) to pay 





the bill of another firm who made the required 


| repairs, and decisions favorable and unfavor- 


jable to plaintiff have been handed down 
| from the bench. 


There are brands of iron made especially 
adapted to the purpose for which they are in- 
| tended, one mill making brands of iron known 

respectively as ‘* best flange,” 
‘‘extra locomotive flange,” and ‘* extra loco 


locomotive 
motive fire-box.” This last-named is a guar 
anteed iron, warranted free from blister. and 


|}is an iron that it is almost impossible to break 
! 


by fair means in the processes of working 
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and forming. I do not think that it is in the 
main as good as steel plate (the cost being 
equal). As the steel is first cast into an ingot 
and then rolled, it is an uncommon thing to 
find a blistered plate of steel. 

Twenty-five or thirty years ago there were in 
reality but two qualities of iron. ‘‘C. No. 1” 
and ‘*C. H. No. 1” iron were then made on- 
estly, compared to the manner in which they 
are at present made, and the cabalistic letters 
really meant what they said. ‘‘C. No. 1” 
was charcoal No. 1 iron; ‘‘C. H. No. 1” was 
charcoal hammered No. 1 iron; and it was a 
very rare occurrence to find a defective plate 
of either brand. 

I know of boilers built by me eighteen 
years ago, where the shell was made of 
C. No. 1 iron (‘‘shell” was then unknown), 
which are still in existence, and, to all ap- 
pearances, are in good—TI may say excellent 
condition at the present time. ‘‘ Refined” 
and ‘‘tank” iron are both made in the same 
way, the best plates being stamped according 
to the first-named brand, the rejected or 
poorer ones being thrown aside and called 
tank iron. ‘‘C. H. No. 1 flange fire-box” is 
that which, after rolling, has been reheated, 
when, if found free from traces of imperfec- 
tion and blister, it is stamped ‘ fire-box;” if 
blisters or other imperfections are noticed, it 
still remains, and is sold for C. H. No. 1 
flange. Any maker of iron will, when re- 
quired, stamp each plate ordered from him 
with the tensile strength, according to the 
figures already given. ‘In addition to this, 
the custom is for mill men to stamp in at 
least three places the quality of the plate 
“refined,” ‘‘shell,’’ 
PG. a. NOs Al 
” respectively. 

marks should 


and 

flange 
These 
visible on each 
sheet. When the 
stamp is not visible, 


be 


it gives rise in the 
mind of an expert to 
the supposition that 
tank iron is used, as 
tank iron is not always 
stamped — some _ mill 
men causing 
plates to be stamped, 
while with 
there is no such stamp 
put There are 
grades of steel plate 


such 
others 
on. 


now made especially 
for boiler shells; in 
fact, some 
have as many differ- 
ent varieties of steel 
is there are of iron, 


makers 


‘ 
< 


and as the cost is not much greater than 
that of iron, the 
adoption of the steel plate is desirable if 
In addition to cost 


everything considered, 


durability is considered. 
per pound, the steel, by reason of its greater 
tensile strength, can be reduced in thickness 
without materially weakening the strength 
of the boiler, so that, taking reduced weight 
at increased price over iron, the difference in 
actual cost is but small. As was mentioned 
in a former paper, there is a limit to the pro- 
tection afforded by water to a heavy plate of 
metal; this being considered, the reduced 
thickness in case of steel being used is an 
advantage which should not be overlooked. 

«ae 
A Metallurgical Triumph. 


I wonder if I could explain to the general 
reader how Messrs. Thomas & Gilchrist suc- 
ceeded in eliminating phosphorus from iron. 
I will 
try: In making steel, ten tons of molten pig 


It always seems to me like a fairy tale. 


iron is run into a big pot called a converter, 
and hundreds of jets of air are blown up 
through the mass to burn out the silica and 
carbon, and finally to make it steel. Now, 
phosphorus has a greater aflinity for lime 
than for iron when it reaches a certain tem- 
perature, and when the air blast brings the 
mass to the required heat, the million parti- 
cles of phosphorus, like so many tiny ants 
disturbed, run hither and thither quite ready 
the In experi- 
menting to get rid of the phosphorus, these 
Thomas & Gilchrist) first 


to leave iron for the lime. 


clevel 


young men 
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put a lot of lime in the bottom of the pot as 
a bait, and into this fly the ants, perfectly 
delighted with their new home. The lime 
and slag float to the top, and are drawn off; 
but, mark you, let the temperature fall, and 
the new home gets too cold to suit these 
salamanders, although the temperature may 
be over 2,000 degrees—hot enough to melt a 
bar of steel in a moment if thrown into. the 
pot. No; they must have 2,500 degrees in 
the lime, or they will rush back to the metal 

But here lay a difficulty: 2,500 degrees is 
so very hot that no ordinary pot lining will 
stand it, and, of course, the pot itself will not 
stand a moment. If ganister or fire-brick is 
used, it just crumbles away, and besides this, 
the plaguey particles of phosphorus will rush 
into it and tear it all to pieces. The great 
point is to get a basic lining—that is, one free 
from silica. This has at last 
plished, and now the basic process is destined 
to revolutionize the manufacture of 
for out of the poorest ores, and even out of 
puddle cinder, steel or iron much finer than 


been accom- 


steel; 


any now made for rails or bridges can be 
and the young 

patentees of the Thomas-Gilchrist 
take their rank in the domain of metallurgy 
with Cort, Nelson, Bessemer, and S‘cmens. 


obtained, two chemists, 


process, 


These young men have done more for Eng- 
land’s greatness than all her 
queens and aristocracy put together. 
drew Carnegie in ** Four-in-Hand in Britain.’ 


kings and 
An- 


’ 


ep > 
Double-Head Driving Wheel Lathe. 


We illustrate herewith a new double-head 


oad ; 
COMO. URAL il! 
— — ul == 
a 


DousLe-Hkap Dri 


driving wheel lathe, built by the Niles Tool 
Works, of Hamilton, Ohio. 

This lathe is designed with special refer- 
ence to power and strength, to adapt it to 
the heavy for which it is intended. 
The cut represents a lathe of 84inches swing, 
capable of turning drivers 6 feet 6 inches 
diameter on the tread. It 
quartering and crank-pin boring attachment ; 
desired, this attachment can be fur- 


work 


is shown without 


when 
nished. It is located on the back-head, the 
spindle extending through the face-plate and 
drilling from the outside of the wheel in- 
wards. q 

In order to get the greatest strength and 
stiffness at the point where the greatest strain 
is imposed, the front web of the bed is ele- 
vated, so that very short and stiff tool-posts 
may The web of the bed, 
which is not subjected to so great strains, is 


be used. back 
made low, so as to facilitate the handling of 
wheels in and out of the machine. 

The driving cone has six steps, for a belt 
of six inches width. 

One face-plate has internal and external 
gears, sO that it may be driven at twelve dif- 
ferent speeds; the right hand face-plate has 
external gears only, thus giving it six different 
speeds. The face-plates may be driven to- 
gether, or separately, as desired, or at the 
same or different speeds. 

Every gear about the machine, including 
the large 
face-plates, is accurately cut from the solid. 


internal and external gears on the 


These large face-plate gears are not cut or 


cast directly on the face-plates, but are sep- 
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arate rings bolted fast to it by a heavy flange. 
They are equally as strong as if cast with the 
face-plate, and at the same time, should any 
accident occur, causing the breakage of a 
number of teeth, the gear can be readily 
replaced. 

The main driving shaft, which transmits 
the power from one face-plate to the other, 
is a heavy steel forging of large diameter, so 
to free from which 
fruitful cause of chatter in such machines. 
In this lathe the shaft is five and a half inches 


as be torsion, is a 


diameter. 


The main spindles, to which the face- 


plates are attached, have large and long 
bearings. Each main spindle has an internal 
sliding spindle, with sufficient traverse, so 
that wheels may be turned on their axles 
with both crank-pins in place. The com- 


pound rests have automatic feeds in all direc- 


tions, operated by overhead rock shaft, 
driven by feed disks on the ends of the 
spindles. 
“ ~-: 3 
The town of Roanoke, Va., appears to 


possess good natural capabilities for becoming 
an iron-making center. While workmen were 
engaged the other day digging a trench for 
gas pipes in one of the principal streets of 
the city, they struck a vein of iron ten or 
twelve feet deep. Although the ore was said 
to be of excellent quality, the citizens did not 
think that it could be worked at that point, 
as the property was too valuable for building 


purposes. 
Bee ~ 
Perforated feed pipes, having their delivery- 


end capped, are very pretty things in theory ; 


D, 
a amin Hin 





ING WHEEL LATHE. 


but in practice, if the water used be anything 
but the very best, they are a source of con- 
tinual trouble and The small 
holes are very easily clogged with scale, and 


annoyance, 


feed pumps are very frequently broken in 


the effort to force sufficient water into the , 


boiler. The perforations may be stopped in 


two different ways: Firstly, by the forma- 
tion of scale around them, which ‘cones 
down,” as it is usually expressed, the hole 
gradually becoming smaller and smaller until 
it is entirely closed up. Secondly, by the 
lodgment in the end of the pipe of small 
pieces of scale, which, having been formed 
in the heater or some remote part of the 
pipe, has become detached, or ‘‘ flaked off,” 
and brought forward by the current of in- 
coming water, and lodges in the end of the 
pipe in consequence of its being capped over, 
and gradually fills it up. In a case which 
occurred recently, the feed pump was twice 
broken in the effort to keep suflicient water 
in the boiler, before the cause of the trouble 
A 
steam gauge placed between the boiler and 
feed 100 
pounds as the pressure required in the feed 


was suspected by the engineer in charge. 


pump indicated something over 
pipe to keep the boiler supplied with water 
when the steam pressure was but 60 pounds. 
Upon examination, by the inspector, the per- 


forations were found nearly closed by a for- 
mation of hard scale around them. The 


only remedy in such cases is to remove the 
perforated portion of the pipe, and discharge 
If the 


pipes are properly arranged, no harm to the 


the feed-water through the open end. 








‘ f 





“plates or seams will result, even if cold water 


is used; and, unless the water be quite bad, 
it will be sufficiently well flushed by the in- 
coming water to keep it quite clean for a 
The 


long time. Locomotive. 
ae 

The Hartford Steam Boiler Insurance Com- 
pany publishes a classified list of 184 boiler 
explosions that occurred in 1883. They killed, 
in all, 263 persons and injured 412. The list 
that 74 in saw-mills and 
wood-working establishments, 17 of locomo- 
The year 


shows occurred 
tives, and 15 of steamboat boilers. 
started off with 22 
the largest in any month 
10 in December, the lowest monthly number. 
The list of explosions is the largest of any 


explosions in January 
and closed with 


year on record. 
2 ie - - 
‘* New boilers are 
Six 


The Worcester Spy says: 
being put into the Merrifield shops. 
boilers, five feet in diameter, with 16-inch 
flues, which were built by Otis Tufts, an 
early builder in Worcester, are being re- 
moved. One pair have been in constant use 
since 1846, 
This 


steam boilers. 


and another pair since 1848.” 


remarkable term of service for 
But what is to become of the 
taken Perhaps they will be 
painted up and sold by some second-hand 
machinery dealer as being only a little im- 
paired by use, and safe to work at ordinary 
steam pressures. 


a 


is 


boilers out ? 


2 

The advantages of manufacturing estab- 
lishments to cities and villages are now so 
widely recognized that when parties are 
ready to start a new 
shop, mill or factory, 
bids are often solicited 
from towns that want 
to the new 
industry. Some will 


offer a free site, others 


possess 


subscriptions to stcck, 
and _ still 
haps a larger bonus. 
old established 


others per- 


Even 
manufacvories some- 
times the lists 
for bids of this kind 


enter 
ALUN LW 
when about to erect 
new works orenlarge. 
It is in some instances 
profitable to remove a 
from a town 
where taxes are too 
high, or other disad- 


‘ 
< 


shop 


vantages are exper- 
ienced, to a more 
favorable locality 
when an inducement 


But the conditions of a 
well understood by both 
time 


is offered to move. 
bonus ought to be 
parties to the contract. 
Spartanburg, 8. C., subscribed $8,000 to the 
capital stock of a railroad company upon 
condition that the machine shops of the road 
should be erected at that place and remain 
The shops were erected 


Some 


ago 


there permanently. 
at Spartanburg, but when the road passed 
under the control of another road the shops 
were removed to Columbia. The city sued 
the company, and the affair has been finally 
compromised by the company paying the 


#*3,000 back to the city. 


a 


When tea and coffee were extremely high 
in price during the war, numerous attempts 
were made to produce substitutes for these 
beverages. Those who went through the 
experience of swallowing weed decoctions in 
place of tea, and infusions from roasted corn 
as a substitute for coffee, agree in asserting 
that all experiments of this kind were miser- 
able failures. A patentee now intends trying 
similar experiments on an extended and sys- 
tematic but not leave the 
drinker the disagreeable duty of trying to 
deceive himself that he is swallowing best 
Java when diluted bean juice is going down 
This enterprising inventor has 


scale, he does 


his throat. 
patented a process by which he intends to 
disguise corn, barley, wheat, beans, and other 
amylaceous substances by means of extract 
of till 
the product from real coffee. 


willow bark a connoisseur cannot tell 
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publication, but as a guarantee of good faith. 

eer” We are not engaged in procuring patent rights, 
cr insetling machinery, nor have we any pet scheme 
to advance, or hobby to ride. 

(oe We envite correspondence from practical machin- 
ists, enguneers, wmventcrs, draughtsmen and all those 
especially interested in the occupations we represent, on 
subjects pertaining to machinery. 

goer Subscribers can have the mailing address of 
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Those who fail to receive their 
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The Use of Books. 





Nothing is more common than inquiries 
from young men asto what books to study 
to become proficient in something that others 
acquire a knowledge of only by years of 
practical experience. There seems to be a 
growing opinion that in some of the books 
published on subjects connected with the 
various trades and occupations information 
will be found that will supersede the old- 
fashioned way of attaining skill and_profi- 
ciency, and this opinion is doing, and is 
likely to do, harm. Books are of great value, 
and to none more than to mechanics, and 
those trying to make themselves proficient 
in some trade or occupation, but when it is 
assumed that the knowledge gained from 
them is all, instead of a very small portion 
of that required, they may work positive in- 
jury; an injury, because leading to a de- 
pendence upon something from which the 
foundation may drop some day. This is 
equally true whether the books are read at 
home or studied at school, but at the same 
time it is no argument against either reading 
or studying them. 

No one would be quite so foolish as to 
trust himself in water forty feet deep be- 
cause he had read all that was ever written 
on the art of swimming, but what is written 
might be of advantage to him in learning to 
And yet it is, apparently, frequently 
expected that book knowledge can supply 
the place of practice in regard to matters 
much more difficult to master. As showing 
how this is sometimes looked at, an engineer 
relates the instance of a young man, fresh 
from school, recommending himself as in 
every way competent to run a locomotive, 
not from any practical knowledge whatever of 
locomotive running, but from information 
gained by the study of a book on the sub- 
ject. At the same time the author of the 
book referred to was free to express regret 
that he could not run a locomotive, as a 
practical knowledge of all the details would 
be of great benefit to him in writing upon the 
subject. 

The value of knowing how to do some- 
thing well enough to get paid for doing it is 
never better illustrated than when a young 
man finds himself obliged to go to work for 
aliving, and has no other recommendation 
for a job than a- knowledge gained from 
books. And yet the fault is not in the edu- 
cation he has received, but in the fact that 
he has persuaded himself, or has been per- 
suaded, that this education is all he requires 
to fit himself for successful practical work. 
There is a wide difference between getting 
useful information from books, and expecting 
to get all the knowledge of a subject that is 
required from them; that is, any mechanical 
or industrial subject. 
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Adopting Improvements. 


Ever since the application of machinery 
to industrial purposes became general, the 
printing press has been the object of special 
Many of the 
most ingenious mechanical contrivances ever 
invented for facilitating production have 
been brought out connected with the print- 
ing press, and the machine has reached a 
wonderful degree in the line of perfection ; 
yet the race of improvement proceeds now 
as vigorously as ever. During last year| 
nearly one hundred patents were mae, 
applying to printing presses. Although, | 
perhaps, the majority of these inventions are | 
impracticable, the labor displayed shows the | 
tendency of invention. Those who labor in 
this line do not spend their time without 
having well-founded hope of reward, for 
users of printing presses have proved them- 


attention among inventors. 


selves commendably ready to adopt new in- 
ventions that are likely to enhance the ef- 
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ficiency of their machinery. The competition 


.|in newspaper business is so close that the 


most enterprising publishers are constantly 
on the look-out for improvements that will 
enable them to beat their rivals. This often 
in newspaper 
work to throw out good machines that are 


compels the men engaged 


little worn, to replace them with others pos- 


sessing improvements that give too much 
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advantage to arival. The sacrifice of capital 
in this way is said to be enormous. From 
the Paper World we learn that a New York 
daily newspaper publisher some time ago 
bought from Hoe & Co. presses for $300,000. 
Improvements since these machines were 
made have rendered them so comparatively 
unserviceable that recently they were taken 
out and replaced by the best machines of 
present construction. An allowance of only 
$1,250 was made for the replaced machines, 
being little more than the price of so much 
old iron. Although it would hardly pay 
men engaged in ordinary machine-work to 
follow the example of publishers, and re- 
place machines merely because they had 
grown out of date, there are many who 
would save money by relegating to the scrap 
heap decrepit tools that produce inaccurate 
work at inordinate expense. 
2: 

We find the following item in several of 
our Texas exchanges: 

‘Wichita Falls shipped last year 206,000 


pounds of wool, which was sold for #8,708,- 
000.” 


We have always heard that Texas is a 
great sheep raising State, but heretofore very 
few relixble statistics have been published 
about tne profitableness of the industry. 
Wool at $18 a pound ought to paya sheep 
farmer for his labor. Northern wool sells at 
a much lower price. Either Texas wool 
must be extra superfine or the Texas papers 
are trying to make up a Case against the pro- 
tective tariff by drawing attention to the 
high price paid for ‘‘raw material.” What 
an argument in favor of free trade could be 
drawn from a suit of clothes made from 
native eighteen dollar wool! 


—~ 


: cas z 
Many old mechanical devices are patented 
and are bringing in fat revenues to the 
patentees. In numerous instances royalties 
are paid on patented articles because the 
users prefer to spend their money in that way 
rather than in the law courts, although they 
are perfectly able to prove that the device 
was in extensive use before being patented. 
Men often endure injustice rather than face 
the uncertainties of legal procedure. Rail- 
road companies have been heavy sufferers 
from frauds perpetrated by persons obtain- 
ing patents on old devices connected with 
rolling stock. Parties would patent some- 
thing they had seen in use about. an engine 
or car and say nothing about it till the time 
of the patent was nearly expired, when they 
would assail railroad companies for enor- 
mous damages for infringement. <A recent 
decision of the United States Supreme Court 
The 
Locomotive Engine Safety Truck Company 
sued the Pennsylvania Railroad Company 
for using swing trucks upon their engines. 
This kind of truck as applied to cars, is 
nearly as old as railroad operating, yet the 
Locomotive Engine Safety Truck Company 
obtained possession of a patent, which they 
claimed excluded others from using the ap- 


seems to strike a blow at this practice. 


pliance on locomotives. The Supreme 
Court decided otherwise. 
——_ +e 


Literary Notes. 





STEEL AND IRON: COMPRISING PRACTICE 
and Theory of the several methods pursued in 
their manufacture, and of their treatment in the 





Rolling Mills, the Forge, and the Foundry. By 
William Henry Greenwood: Cassell & Company 
(limited), 739 Broadway, New York. 

This work was published in Britain, to 
meet the growing demand for full and accu- 
rate information regarding metallurgical pro- 


cesses. The spread of technical education 


| has excited wide interest in the scientific 


part of common industries, and has created 
a demand for manuals of technology which 
would supply reliable instruction on applied 
science. ‘Steel ard Iron” was published as 
the text-book on the subject treated.  Al- 
though the book is got out in a compact 
form, the subject is treated very exhaustively. 
The information that a book is a ‘*manual” 
is generally accepted as a notice that it con- | 
tains nothing of interest to the ordinary 
reader, and that it contains facts arranged in 
a lifeless form, that none but those specially 
interested are likely to wrestle through. | 





| Steel and Iron is a notable exception to the 
dry-as-dust method of treating technical sub- 
jects. It not only gives.an immense array 
of facts connected with iron and steel, but it 
tells them in a way that attracts the reader 
from page to page till the five hundred and 
eighteen pages seem to make up a short 
story. 

After a chapter devoted to the explanation 
of terms, in which tenacity, ductility, elas- 
ticity, welding, etc., are treated, and many 
valuable points given about the behavior of 
metals under various conditions, the author 
proceeds to explain the nature of the ma- 
terials needed to withstand the terrific heat 
raised in reducing iron from its ores. Then 
all kinds of iron ore are described physically 
and chemically, with the numerous methods, 
plant, and material employed in the various 
processes. The practice of iron working in 
all countries is described, and the book gives 
particulars of the crudest methods still in 
use, but it also records details of the latest 
improvements in metallurgical operations; 
the advances of the year 1883 being well 
covered. 

The leading operations connected with re- 
fining iron are given in a clear, practical way, 
that is easy of comprehension. The mind of 
the student is aided over the most difficult 
steps by engravings, taken from well-designed 
drawings. ‘Although the book is essentially 
technical, the reader never has to re-read a 
sentence in order to get its meaning. We 
have read the book with much pleasure and 
profit, and we are certain that few engineers 
can do likewise without receiving instruction 
in an enjoyable manner. 


DRAINAGE AND SEWERAGE OF DWELLINGS. 

By William Paul Gerhard. William T. Comstock. 

6 Astor Place, New York. Price $2.50. 

This book was formed from articles con- 
tributed to technical journals by the author, 
who is a civil engineer and has devoted 
special attention to sanitary engineering. 
The work shows that the author is inti- 
mately familiar with the sanitary conditions 
of our city dwellings, and the picture he 
gives of how disease is sown broadcast, 
through defective drainage, is far from being 
comfortable reading to those who are com- 
pelled to live in city houses. The author, 
however, knows whereof he speaks, from 
personal observation, and his account of the 
loose way the drainage operations are carried 
out ought to arouse our municipal authori- 
ties to closer supervision of the work, which 
influences so directly for good or evil the 
health conditions of cities. Besides knowing 
what kind of work entails defective drain- 
age, Mr. Gerhard is well acquainted with the 
most approved methods of plumbing and 
drain building, which he explains by aid of 
numerous cuts. 


AN AMERICAN FOUR-IN-HAND IN 
By Andrew Carnegie. 
ner’s Sons. 


BRITAIN 
New York, Charles Scrib- 


This can scarcely be regarded as a me- 
chanical work, but it is written by one who 
is a large employer of American mechanical 
labor, Years ago, when the prospects of be- 
coming a leading American steel maker and 
millionaire seemed very remote, Andrew 
Carnegie made a pedestrian tour with three 
young companions through the downy coun- 
try of Southern England. It is a delightful 
country for such a project; the youths were 
merry and determined on enjoying them- 
selves, and they were successful. Then An- 
drew Carnegie declared that when his ‘‘ships 
came home” he would drive a party of his 
friends from Brighton to Inverness. His 
ships did reach port, and, contrary to such 
promises generally, he kept the word that 
was given in jest, and ‘‘An American Four- 
in-Hand in Britain” records the doings of 
the party. The larger party seemed to be as 
happy as the smaller one, and the glimpses 
given of what they saw and did makes the 
reader long to follow their footsteps. They 





took in some of the finest scenery, and vis- 
ited many of the most noted places in Brit- 
ain, the journey being made in easy stages, 
so that fatigue should not vanquish pleasure. 


|The heroine of the party is the venerable 


mother of the author, whose tenderness to- 
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ward her is very touching. Inthe course of 
the journey they visit the ancient town of 
Dunfermline, in Scotland, where Mr. C:rne- 
gie was born, and towards whic. he has 
proved a benefactor since his rise to affluence. 
Here the party received a princely welcome, 
their visit being made the occasion of a holi- 
day and jubilee among the natives. 

The book was not originally intended for 
the public. Itis written in an easy, unas- 
suming style, yet it contains many wise 
words and sparkles with quiet Scotch humor. 
Numerous expressions in the book testify 
how thoroughly Andrew Carnegie has identi- 
fied himself with the sentiments of his adopt- 
ed country. Had the author not been suc- 
cessful in commercial business, we believe 
he might have made his mark in literature. 


PIONS ‘and) 
(UES inswERS, 


Under this héad we propose to answer questions sent 
is; pertaining to our specialty, correctly, and according 
to common sense methods . 

Every question, to insure any attention, must in- 
variably be accompanied by the writer's name and 
address. If so requested, neither name, 
tials, nor location will be published. 





correct ini- 


(175) C. O. W., Moravia, N. Y., asks: 
Does an ordinary fan require moie power to drive 
it when the wind is shut off in the exhaust pipe? 
A.—Generally speaking it does. 

(176) J.G.H., Lawrence, Mass., asks: 
What is the proper way to finish and polish the sur- 
face of hard rubber! A.—Hard rubber may be cut 
and finished like wood. Those who do much work 
in that substance very likely have some special pro- 
cesses, With which we are not acquainted. 

(177) R.J.S8., Petersburg, Va., asks: 1. 
Will a steam pump supply a boiler working under 
75 to 80 lbs. pressure, and at the same time discharge 
water under 47 Ibs. pressure through a 10’ pipe? A. 
No. 2. Why is it you cannot temper steel heated in 
a wood fire, and that by heating it in a wood fire it 
becomes worthless: A.—If the fire is intense enough 
to heat the steel reasonably quick, you can temper 
it from the heat of a wood fire, and it will not be 
wortbless. 


(178) J.M.T., Franklin, Tenn., asks: Do 
you consider it safe to blow the water in the boiler 
down to the lower gauge cock, while the engine is 
running? A—That depends upon where the lower 
gauge cock is located. Generally this cock is placed 
so that there is no danger of burning the boiler, so 
long as water shows at it, in which case there would 
be no danger in blowing down to it, provided your 
pump is all right, and will more than supply the 
boiler. One of the first things an engineer should 
find out is, if there is water on the heating surfaces 
of the boiler when the water is down to the lowest 
gauge. 


(179) F. 


J. H., Cincinnati, O., asks: 1. 
Which end of a two-flue boiler should be set the 
highest? A.—We think you will get as good re- 
sults to set the boiler level. 2. What effect has 
water in the ash-pit of a boiler in use, and when 
not in use? <A.—It may sometimes serve to 
keep the ash-pit a trifle cooler when the boiler is 
in use; some think that the vapor from it assists 
combustion, but we do not share in that belief: 
When the boiler is not in use its effect will be a 
little in the direction of causing some of the iron 
work to rust. 3. What part of the safety valve is 
called the fulcrum? A.—The center of the pin or 
bolt, or knife-edge, usually at the end of the lever. 
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New Books, odetinn to steam, the steam engine, 
mechanics, machinery, and engineering. Send for 


ac. 
Brook- 


Washington, 
Steam Pump Works, 


catalogue. Fred.Keppy, publisher, Bridgeport,Conn. | ; 


Steam Pumping Machinery of every de- | 


| Tenn , 


| 


Engine Lathes, Hand Lathes, and other fine tools. | 


Assortment large: prices low. Frasse & Co , 62 
Chatham St., N. Y 
For _— of the AMERICAN MACHINIST, dated | 


January 22d, 188', clean and in good condition, 
will pay 25cents each. AMERICAN MACHINIST 
lishing Company, 96 Fulton street New York. 


The Complete Practical Machinist, $2 50; the Pat- 
tern Maker’s Assistant, $2.50; Mechanical Drawing 
Self-taught, $4 00; books for practical machinists. 
Address, Joshua Rose, Box 3,306, New York City. 

BounD Vo.LuMEs of the AMERICAN MACHINIsT for 
1880, 1881, 1882, and 1883, for sale at $3 50 per volume, 
express charges to be paid by purchaser. AMERICAN 
Macarnist Pub. Co., 96 Fulton Street, New York 

‘Painting and Painters’ Materials.” 

The best book for all who paint, deal in paint, or 
have painting done. $225. For sale by “* The Rail- 
road Gazette,” 73 Broadway, New York 

Engineers will find that their rods will keep 
smoother, and not have to be packed so often, if 
they will use the Selden patent ‘Rubber Core” 
packing. It is manufactured by Randolph Brandt, 
38 Cortlandt street, New York 

IXTRACTS FROM CHORDAL’S LETTERS, 400 
pages, 12mo., handsomely bound in cloth. New and 
enlarged edition, with over 50 illustrations. Price $2. 
Published by John Wiley & Sons, 15 Astor place, 
New York. 

Useful Information for Steam Users—A_ 100-page 
pamphlet, compiled from the best authorities, on 
the care and management of the steam engine and 
boiler, with hints and rules for engineers and fire- 
men. Enginee rs everywhere should have this 
work. Send 25 cents in P. 0. stamps for a copy 
The J. N. Mills Publishing Co , 145 Broadway, N.Y. 

For sale—Well guarded, pleasant, permanent, 
thoroughly endorsed and exceedingly profitable 
manufacturing business. Wanted in every city or 
locality where boilers and engines are used. 
Twenty-four hours will equip and manufacture 
goods. One room, ten feet square. Owner wants 
no help, no power. Very little knowledge of en- 
gines and boilers required Baltimore Ctty not for 
sale. Entire capital required, $300 to $600. Don’t 
fail to write for circular, Stationary and Marine. 
P. O., Baltimore, Md. 


We 
Pub- 

















William N. Seay, Amherst C. H., Va., is to start a 
new machine shop. 
Roger Williams, Lexington, Ky., will double the 


capacity of his foundry. 


Murray & Stevenson, Anniston, Ala., will double 
eapacity of their foundry. 

A new thread-mill is to be started in Burlington, 
N.J., by Charles P. Farmer. 

Boiler shop is to be added to the Calera (Ala.) 
Foundry and Machine Shop. 
Cairns will erect a four 
, New York. 

Wiggins & Simpson have nearly completed an 
iron foundry at Huntsville, Tex. 

R. 8S. McFarlin & Co., 
plow factory and a cotton-seed oil mill, 

Gotfried Brungies, 129 9th street, Brooklyn, 
will erect a new three-story wagon factory. 


Jasper 
100 Broome street 


story factory at 


Lagrange, Ga., will build a 


oe ae 


The New York, New Haven and Hartford Railroad 
is building a new roundhouse at Hartford, 

R. H. Wolff, 93 John street, New York, is building 
a new wire factory in the upper part of the city. 


Conn. 


The Columbus Oil Mill Company, of Columbus, 
Ga , will build a cotton-seed oil mill at Macon, Ga. 
J. D. Lowe, of Columbus, 
bought land at Macon, Ga 


and others, have 


, to erect a large factory. 


Ga., 


The Phoenix Tin Company are arranging to build 


a new factory at the foot of 6th street, Brooklyn, 
ie 
J. H. Gill and R. D. Stewart, of Raleigh, N. ¢ 


will start a foundry and machine shops at 
place. 

Engine 
an extension of 


The Cummer 
about to add 
building. 

The South 
cotton mills, 
years ago 

Mrs. Mary Smith, 
will erect 
Seventh avenue 

The Utica (N.Y recently burned out, are 
| to erect another building i immediately, with engines, 
boilers, and presses. 


Cleveland, O., is 


Company, 


hundred and 
hundred and eightyfour 


three 
against one 


now has 


136 West 122d street, 


28th 


New York, 


a five-story factory on street, near 


) Observer. 


The Phoenix Tinware Works, && Tribune 
New York, are to erect a new factory 
four stories high 


Building, 
, In Brooklyn, 
The Bowdoin Paper Company, Topsham, Me., are 
to enlarge their machine shop and build an addition 
| to their paper mill. 

The Alabama Great Southern Railroad has sur 
veyed ground in Birmingham, Ala. for the 
chine shops of the road. 


new ma 


Cuthbert Brothers, 58 Baxter 
a six-story brick 


to cost $16,000 


street, 
factory, 


New York, 


are to erect at 311 West 


Oth street, 





that | 


| burgh, 


| 
| 
| 


150 feet to its main | 


tifteen | 


MACHINIST 


| 
New water works are to be built at Rome and | 


N. Y.; Rock Island, 
and Victoria, Tex. 

William Nelson, 24 Old Slip, New York, will erect 
a six-story brick factory, 70x28 feet, at 5, 7, and 9 
Mulberry stfeet, to cost $15,000. 

The main building of the recently completed 
Portsmouth, N. H., machine shop is 204 feet long, 
70 feet wide, and two stories high. 


Ill.; Sweetwater, 


Albany, 


The capacity of the new three-story mill, which 
Stevens Brothers will shortly build at Greenville, 
will be two hundred looms. 


The report in some papers, that the Herring Safe | 


Company, of New York, will start a branch factory 
in the South is without foundation. 
M. Eddy, 


Classon 


George manufacturer of measuring 
351 avenue, Brooklyn, 


j erect a three-story brick factory 50x32 feet 


tapes, 


The Baragwanath steam jacket feed-water heater 
has recently been attached to the boilers of B. Hax 
tun, and of D. C. Newell & Sons, New York. 

The Toledo Wrench Company, which also manu- 
factures switch-stands, is considering the feasibility 
of establishing a factory in Indianapolis, Ind. 

An effort is to be made to secure the erection of a 
railway car manufactory at Dover, N.H. Ten men 
have subscribed $1,000 each toward the enterprise. 

O. F. Hawley, dealer in lumber, corner Kent ave 
nue and Rodney street, Brooklyn, N. Y., 
new boiler and engine built by James Bulgar, of 
same city. 


is having a 


N, Y., will | 





The Fitchburg (Mass.) Railroad has nearly com- 
pleted the negotiations for a large tract of land 


near Roberts Crossing, Waltham, where it proposes 
The Water 
town branch track will also be extended from its 
present terminus, at the main depot in Waltham to 
this point, and all the started 
there. 

The Machine Works, Lima, O., builders of 
| the Shay logging locomotives, are experiencing 


to erect car houses and repair shops 


trains thereon be 
Lima 
a 
demand for these engines larger than their present 


extensive plant will meet. They are building a 
brick L, 180 by 40 feet, two stories high, to be used 


for an erecting and paint shop. They have run ten 
|} hours a day the year round, and sometimes twelve 
hours. 

I. B. Davis & Co., 
Berryman 


Hartford, 
feed-water + 
| heater to goto Philadelphia, a 22 


Conn., are building 
A 2%” 


‘to go to Chicago. 


eaters, follows: 


as 


> 


ja 27’ to go to Michigan, a 32’ to go to same State. 
la 20’ to go to New York City. and a 20’ to goto 
| 


| Boston. These heaters are 


| good satisfaction. 


very durable and give 
This firm will bring out a larger 
size of their power pumps. 

William Frech, Chicago, is building an auto 
matic coiling machine for making spiral springs, of 
all sizes, for a firm in Pittsburgh, Pa., and bas just 
started on an order for half a dozen Monitor lathes 
for different parties. He bas alsoreceived an ordet 
from the East for an automatic die-grinding ma 
chine, and has recently perfected a very ingenious 
springometer.—/ndustrial World 


of 





, : eg ote . The Manning Novelty Company, a corporatio 

A new street railroad is to be built in Waco, : ; Sg ak: esta I z sal 

ae ; . | with a capital of $10,000, has been organized at 
Texas. M. D. Herring, J. L. Dyer, J. P. Garland, | Soman tat 2 f facturi 

: . oungstown for ie purpose Of manufacturing 

and others have subscribed for the stock, puri € 


which is 
mostly taken. 


bardware novelties. The stockholders of the new 


company are W. H. Baldwin, Tod Ford,T. F. Wood 
Tha ia y % Poatlenc ¢ , . 72 . o yr . 
The Hoboken (N. J.) Horse Railroad Company | man, ¢. H.Gileman, F. 8. Presbery, W. P. Manning 
have decided to build a new elevator for raising | Mr, Manning was elected superintendent, and Tod 
cars to the Heights. An engine of 200-horse power | Ford treasurer. Works are to be erected at once. 
will be needed to do the work. en . , . 
The Eureka Mower was formerly manufactured 


The Ansonia Clock Company, 11 Cliff street, New 
York, have just purchased five acres of ground, at 
East New York, L. I., 


doubtedly erect a large factory. 


William Gorrey is laying the foundation for a 


large building, for the manufacture of agricultural 


implements, which will be 
his foundry, at Willimantic, 


run in connection with 
Conn, 


The Raleigh and Gaston Railroad Company are 


enlarging their machine shops and building a new 
foundry at Raleigh, N.C. 
tendent of machinery, 


B. R. Harding is superin 
with office at Raleigh 
New works, to be called the Western Bridge 
fron Works, are being established at St. 
the corner of Kosciusko and Trudeau 
Messrs. Breden & Chapman are the proprietors. 
William H. Brooks and “rank Cathcart bave or 
ganized the Eureka Bolt Works, at Alexandria, Va 
It is proposed to make the capital $300,000, They 
have already bought $10,000 worth of machinery. 


Louis, at 


A new Masonic temple and a new hotel are to be 


upon which they will un- 


and 


streets. 


in Poughkeepsie. Citizens of-Utica, N. Y., are anx 
ious that the machine shall be manufactured in that 
city, and have subscribed $6,000 to purchase a site 
forthe company. The plans forthe buildings to be 
erected provide for a store house 60x300 feet, a ma- 
| chine 30x300 feet, a foundry 60x150 feet, a 
| chipping and grinding building 60x120 feet, and a 
| wooden-work building 60x80 feet. 





shop 


The Boston Commercial Bulletin says: Articles of 
association have been drawn up by Hartford and 
Wallingford, Conn 


a stock company 


, parties for the organization of 
for the manufacture of cotton 
goods, and the new company will locate at Walling 
ford The capital stock is to be $100,000, and already 
nearly $70,000 has been subscribed toward it. Work 
| will on the the summer, 
|Tand having been secured near Wilson sewing 


begin factories coming 


the 


machine shop. The mills will employ about one 
|} hundred hands to begin with, 

The H. W. Johns Manufacturing Company, 47 
| Maiden Lane, New York, bave brought out a new 


» 


article of asbestos manufacture in the way of asbes 


built in Syracuse, N. Y., this summer. Both will : e : : ‘janine pig 
y : ee 3 | tos tape, varying in width from 5-16’ to 14 This 

bave boilers and engines The latter will cost |. , é ; : 

ee : eis is furnished, either made into gaskets or in long 

$150,000. It will have electric lights and be heated . w 

Sei lengths, to be cut up as desired. It is very easily 
y steam. oa 

. eut up and joined for gaskets for cylinder heads, 
The Lima (O.) Car Words sued twenty-four citi- | steam chests, pipe flanges, or, in fact, for any 

zens, to obtain balance of money subscribed as an purpose for which packing is required. From 


inducement to locate the works at that place. 
car company won the suit, which involved a large 
sum of money. 


One hundred and twenty-five thousand dollars 
has been raised for a cotton mill at Knoxville, 
Tenn., a site purchased, and building will be com 


menced very soon. A large woolen mill in the 
city is also probable. 

The Wolff Manufacturing Company, 
have started to erect a 75x100-foot five 
to the manufactory of 


story addi 


tion plumbers’ 


more men will be employed. 


G. F. Anderson and A. J. Fox, of 
,and others, will build a 100-ton furnace 


Messrs. 
Mich 


Ala. 
Baltimore 
The 
vania 


Vanufacturers’ Record 


buildings lately abandoned by the Pennsyl 
Tube Works, on Island, near Pitts 
Pa., will be used as a place for the manufac 
ture of machines for making ice. 


Herr’s 


James and Joseph 


same 
Chicago, 


supplies. 
When completed (about September 1) two hundred 


Niles, 
, large 
ear works, and a stove and plow factory at Calera, 
Land bas been purchased from Mr.J D. Hardy, 


samples left with us, we should judge it to be a 


| superior article, and very convenient for use. 
The Billings & Spencer Company, Hartford. Conn., 
say they hear considerable talk about dull business, 


| but have not yet experienced any of it themselves. 


Their shops are full of work, on forgings and drop 
An addition of 35xx0 feet 
equipped with machinery as required. 
of pocket wrenches have 
the 
brought 
They 
linemen 
ported, 


forged tools. is being 
Over 40,000 
been sold, 

sustained that 
size, 


Billings’ and 
they have 
also a double-header. 
new hand vise for telegraph 
improvement over those im 
Ina visit to these works last week, we no- 
ticed the drop forging of some large flat Wrenches, 
for the Baldwin Works. They were 
forged in two parts and weided together, 
die. 
Pratt & Whitney Company, Hartford, 
fairly busy in all departments. 
ceatly brought out 


demand is so well 
out larger 
making a 
which 


a 
are 


is an 


Locomotive 
being too 
large for a single 

The 
are 


Conn., 
They have 
anew pulley lathe for 
at 


re 
turning, 


, | boring, and tacing bubs one operation, They 


Bishop are at the head of the enterprise have materially improved their bolt-heading ma 
- 2 : : ‘thine. One of the objects of particular interest in 
It is rumored that the operatives of a large barb ; ’ , : *¥ F . 
Doses ; : : these shops is a new machine for making watch 
| wire establishment in this city are contemplating . “ : 
: ’ SCTeWS \nother new and original machine just 
the formation of a co-operative Company from : : . . ‘ 
; compieted is for milling valve bodies, It has all the 
among themselves, afid the establishment of an ex , 2 
s : é : : motions required for that kind of work, and all the 
tensive barb-wire manufactory S?. Lowis Age of : 
Sena] ’ different speeds. It will finish up stop valves with 
eel, : 
25” diameter of flange, and it is calculated to dothe 
The Savannah, Florida, and Western Railroad is | work eight or ten times as rapidly (with only one 
about erecting large shops—division shops at Way- | man operating it) as it can be done on a lathe. It 
cross, Ga., the main shops remaining in Savannah. |is automatic in every operation, and, although 
The Brunswick and Western Railroad may erect geared outside and inside, makes very little noise 
shops at Waycross, but it is not yet fully determined | when running. This machine was built for the 
upon Pratt & Cady Company, and when it goes into prac 
‘ ; tical use its results will be watched with gre: 
The “ Always Ready” Wrench Company was re nie , ea z : 2 A grout 
mmiaedl of Uiiak Wn wanently. tas conitel Mack | eee The Pratt & Whitney Company have re 
organized at Ellot, Me , recently, the CapNatl stock | cently made a paper bag machine for a Pennsyl- 
on the new basis being placed at $150,000, in shares | yania establisbment, that will make 115 to 120 bags 


of S each. The wrench is manufactured from pre 
pared steel, forged, tempered in oil, polished, and 


nickel plated.—Mining and Industrial Journal 


The 
Canton 


works of the Universal Plow 


O., employing one hundred men, are 


Company, 
to be 


removed to Muncie, Ind. The citizens give the com 
pany two acres of ground near the railroad, and 
pledge themselves to place $6,000 in bank, to be 
paid to the company when the buildings are com 


plete and machinery in shop. 


of 


aminute. We noticed in these shops a new cotton 
gin that works without a saw, thereby not tearing 
the fiber. They have just placed upon the market 
a No. 1 Renshaw ratchet, that takes drills 4” to k 

and weighs Is ounces; it fecds 144’’. They are fitting 
up to make reamers, both straight and taper. In 
going through the shops we noticed some staybolt 
taps 54” long and 144” diameter, that were very ac 
curately made and tempered. A new department of 


their business is the making of solid corundum 
wheels. R. J. Costain, an experienced man, has 
charge of this work. Sizes up to 22’ diameter are 
now being made of pure corundum without any 


mixture of emery 
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Machinists’ Supplies and Iron. 


New York, April 10, 1884. 
The demand for boiler-makers’ supplies continues 
very quiet. The demand for boiler plate for boiler- 
making purposes is very limited. The principal call 

for plate iron is for bridge building and other struc 
tural purposes. but these lines are depressed. Prices 
are unchanged 
Boiler Plate—Tank iron 


oe ae palate bic BLo 
Pete skaaeawaes . 234 3c. 
AIM sco.al'b 0 026, 4.450050 334 ic. 
Extra Flange 14 f5.4¢ 
PIO OR syv0s cesscive 14 134¢ 
Chester Steel........ 45, ror 


Some supply dealers say the demand for ma 
chinist supplies has been rather better for the first 
quarter of this year than it was for the last quarter 
of 1883, but business is by no means satisfactory. 
Prices are low, and buyers are disposed to hold off, 
to induce, if possible, still lower prices. Steam 
goods’ trade is a little better than the other. The 
call for new machinery is not at all active: compe 
tition is very keen and prices rule low, but there 
not a heavy stock of machinery on hand. There 
has been a tendency among tool makers to limit 
production, since the demand diminished, so that 
there is not likely to be any trouble experienced 
from a glut of the market 

The Deane Steam Pump Company, Holyoke, Mass., 
have published a new supplementary catalogue, 
which contains information about these well-known 
steam pumps, in convenient forme The catalogue is 
very neatly prepared, and will be found a use ful 
pocket ¢ ompanion for users of the pump. 

H. Prentiss & Co., 42 Dey street, New York, have 
issued a new partial list containing particulars 
about the leading tools which they handle. 

Antimony—The market for Regulus has ruled dull 
Hallett’s 11e.; Cookson’s, 113¢e. 

Copper—There hi: 1s been a moderate demand for 
ingot. Lake 14%4c.: Baltimore 1c. 

Iron, American pig—Nothing new has developed 
in this market and it continues to rule dull. Deal 
ers say that transactions are confined to a retail 
trade. No.1 X Foundry, $20.50 to $21; No.2 X 
$18.50 to $19.50; Grey Forge, $16.50 to $19 50. 

Scotch ‘pig—The condition of this trade is quiet 
Importations are light. Coltness, $21.50, to arrive, 
and $22 to $22.50 from yard; Glengarnock $21.50 to 
arrive, $22 yard’; Gartsherrie, $21.50 to $22; _Sum 
merlee, B21 50 to arrive, $22 yard; ¢ ‘arnbroe, $20 50; 
Eglinton, $2050 to $21; Langloan, $21.25 to arrive : 
Dalmellington, $20.50 to $21. 

Lead—The market for common pig has been quite 
active, over 1,200 tons having been sold, from first 
hands, at 4c. in one day. This low price continues 
to be quoted. 


is 





+ WAN TED* 


“Situation and Help’ Advertisements, 30 cents a line 
in each insertion under this head. About seven words 
make a line. Copy should be sent to reach us not later 
than Wednesday morning for the ensuing week's issue. 

A ype Sennen wants situation. Reference 
given. Address T. Am. MACHINIST. 
Wanted—A Sallie workman. 


vise Address 


J.H. & D. S. McEwen, Wellsboro, Pa. 
Situation wanted —By a first cog ne hinist, on 
general and special work. Address E , P.O. box 


70, Hartford, Conn. 

Situation wanted—By a first-class machinist and 
tool maker. A good manager. — town pre- 
ferred. Address P.O. box 531, Oneida, ; 


Wanted—Two first-class machinists. Steady em 
Jloyment given. Address, giving references, Porter 
Manufacturing Company (limited), Syracuse, N, Y 


Wanted—A mechanical draughtsman, with con 
siderable experience in designing and drawing, 
especially in the line of presses ae dies. Ferracute 
Machine Company, Bridgeton, N J. 

A first-cl iss machinist and steam fitter, with con- 
siderable experience at mechanical drawing, pat 
tern making, and brass finishing, wants a situation. 
Address * Mechanic,” office of Am. MACHINIST. 

Wanted—Engine builders to make and introduce 
new patented engine. Parties that can give inventor 
employment preferred Address at once, ** Mechan 
ical Engineer,” care of AM. MAcuiNist, New York. 

Wanted—A permanent position as general man 
ager or superintendent by a live, middle-aged, scien 
tific and practical man of long e xperience. For 
many years general superintendent in a well- known 
large manufactory, comprising a machine shop, 
blacksmith shop, fron and brass foundry, and pat 
tern shop; manufacturing very successfully first- 
class automatic engine, portable and stationary 
plain valve engines, steam pumping machinery, 
tools, cast-iron rail pipes, all kinds of fittings and 
general plumber castings, and machine work. For 
further particulars, address H. K., in care of George 
P. Rowell & Co., 10 Spruce street, New York. 





a eeeinemell 
Wanted—Machinists’ supplies. Dealers send cata 
logue and discounts to 8S. Heberling, machine works, 

lowa City, Ia. 

For sale, at bargain—Half or entire interest in 
foundry and machine shop, in a good town, in west 
ern part of State, doing good business. Address 
E. H. Hastings, 5 Bowling Green, New York. 

Wanted to Rent—For a term of years, a small, 
well-equipped machine shop. Would purcbase, pro- 
vee the location, price, ete., were satisfactory 

No objection to the West, if upon a through railroac 
line. Address Esmond & Son, brokers, Syracuse, | 
N.Y 


STANDARD STEEL CASTING CO. 


Thurlow, Penn, 





AMHRICAN 


HILL, CLARKE & C0. 


386 OLIVER STREET, 
Boston, Mass. 
BRANCH OFFICE, 800 N. 2nd STREET, 
St. Louis Mo. 
Have just issued new 
CGCATALOGU E 
pases ae 


LIGHT MACHINERY & SMALL TOOLS. 


Sent free to Manufacturers and Dealers on 
receipt of their business card. 





= 


NOW ISSUING. 


Sse Feeding 
Ratchet Drill, 


has three changesof positive 
feed, simple in construction, 
having but seven pie ces in 
the feed,no spring. (See cut.) 


a ear + —4 








It will stand the heaviest 
service and is a most excel- 
lent tool for ranning twist 
drills. I am ready to make 
arrangement for the man- 
ufacture of this tool on roy- 
alty, A sample tool can be 
seen, 


R. YN. i CHERRY 


“ECLIPSE”? HAND 
PIPE-CUTTING 
a ACHINE., 
| eee aa sie, tne xpen: 
expen. 
ave. ith it me 
man oun sor cut 
6-inch Pipe. Made 
in three sizes. 
Address, for Prices, &c. 


PANCOAST & MAULE, 
[Mention this Paper.) Philadelphia, Pa 


CORNELL UNIVERSITY 


a 
COURSES IN 
Mechanical Engineering, 
Electrical Engineering, 
Civil Engineering, 
and Architecture. 





327 FOURTH ST., 
y JERSEY CITY, N. J. 











ENTRANCE . EX AMIN AT IONS BEGIN AT 9 A. M., 
NE 16 and SEPT. 16, 1884. 
For the University Reersrer, containing full 


statements regarding requirements for admission, 
courses of study, degrees, honors, expenses, free 
scholarships, ete., and for special information apply 
0 THe TREASURER OF CORNELL UNIVERSITY, 
Ithaca, N. Y. 





If You Want the Best STEAM PUMP 
For Mining; Railroad or Steamboat use, Paper Mill, 
Chemical or Gas W orks, Tanne ry Brewery or Suger 
Refinery, Drainage Quarries, Ce ‘lars or P antations 
srrigenag or Hydraulic Mining, Sinking Founda- 
tions, Coffer Dam, Sewer, Well Sinking and other 
Centractors’ W ork, or Raising W ater for any 
kind of Manufacturing or Fire P urpose, write 
for anillustrated descriptive book onthe New 
Pulsometer, containing greatly «reduced 

rices, bundreds of te sstihmonials, etc. ailed 
e ee. Prices 10 per cent lower than others 
Every pump tested before shipment and 


uarante ed as repre sente d. Ec ony i and 
PumpCo. 83 John st ,N.Y. See prices nexti issue of tt iis paper 
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[Aprit 26, 1884 





The Deane Steam Pump Co., 


EXOL YORE, MASS. 
|=4 Oliver § “aa 49 x. ath Bt. x 


26 * tad Lake St.|620 & 622 N. Main St. 
\ 


92 & 94 hinenty St. 
NEW YORK. 


MANUFACTURE 


StzamM PuMPING MACHINERY 


FOR EVERY POSSIBLE DUTY. 


ICAGO. ST. LOUIS. 





Independent Condensing Apparatus 
A SPECIALTY. 








otk 


Send for New TIllustrated Catalogue. 





UNION STONE — a Boston, Mass 
Emery, Quartz, Manufacturers of tho 


Corundum, Union Emery Wheel 
Wooden Polishing Emery Wheel 


Wheels, Machinery & Tools 
Automatic Knife a Specialty. 


Pare’? ; 
yrinding Machines. Grinders’ and 


Polishers’ Supplies. 


EDW. BARTHEL, 


ENCINEER, 
111 LIBERTY STREET, NEW YORK. P. 0. BOX 2837. 


SOLE 








Cetalogue ¢a annlication. 








MANUFACTURER OF THE 


REISERT, STAUFFER AND BARTHEL 


Lubricators and dolidified OW! 


The most economical, perfect, practical, simplest, 
cheapest, and_ elegantly finished Lubricators ever 
puton the market. One million sold within a couple 
of years. The Barthel Solidified Oil or Lubricating Compound is 
used with the Lubricators exclusively. Whoever has once tried this Lubricant 
will never again use oil or any other Lubricating compounds. Send for Illustrated 
Catalogue. 











Machinery and ianuies. 
22 CORTLANDT ST., NEW YORK. 


The Waters 
rerfect Governor. 


Having AAjastebie 
Speed, Automatir 
Safety Stop, Sawyer’s 
Lever, and_ Solid Com- 
position Valves and 
Seats. Also 


SUPPLIES 


For Machinists, Rail- 
ways, Mills, Mines, &c. 





FOR HARD COAL OR GOKE. 
INDISPENSABLE IN ALL SHOPS to keep Bradley’s 


Cushioned Hammers and men fully employed, and 


reduces cost of production, 7 
BRADLEY & CO., Syracuse, N.Y. 
(Established 1832.) 


B. BURBANK & CO., 


MINERS AND SHIPPERS OF 


|FLUOOR SPAR, 


Furnished in any quantity. EVANSVILLE, IND. 


Please send for cir- 
cularand state that you 
saw the advertisement, 
in this paper. 








Designing & Working DrawingS 
FOR SPECIAL MACHINES 


H. G. SCHRAMM, Mechanical Engineer, 


1N.2d Street, Camden, N.J. 
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NOTES IN 
MECHANICAL ENGINEERING. 


Compiled principally for Students, but also of great 
value to al! Mcchanical Engineers. By HENRY ADAMS. 
} pages, 12mo, $1. Descriptive Catalogue (100 pages) free 


Rr, & F. N. SPON, 35 Murray St., N. Y. 


om LS 
LUE PROCESS PAPE 


In Sheets and in Rolls. 
pared. 





Prepared and Unpre- 
The best article for copying Drawings. 


PARAGON & DUPLEX DRAWING PAPER. 


Union Tracing Cloth, 





STEEL CASTINGS 


Any Parrern or WEIGHT. 


Strength and Quality Equal to Steel Forgings. 


MATHEMATICAL INSTRUMENTS, COLORS & BRUSHES, 


In largest variety. Send for Circular. 


'KEUFFEL & ESSER, NEW YORK 





= 


New and Complete 


JUST PUBLISHED 


lllustrated Catalogue, 





OF BLAKE’S 


IMPROVED 


STEAM 





PUMPING MACHINERY. 


SEND FOR 


A COPY. 


Address, GEO. F. BLAKE MANUFACTURING COMPANY 


95 & 97 LIBERTY : 
NEW 


STREET, 
YORK, 


| 


44 WASHINGTON STREET, 
BOSTON, 





The Star Tool Go. 
Lachinisls Tou 


Factory 






: Providence, R. I 
Offices: 
BOSI1ON, MASS., 

220 FRANKLIN STREET, 
CHICAGO, ILL., 


228 LAKE STREET. DRILLING MACHINE.& 
CLUTCH PULLEYS 








FRICTIO AND CUT-OFF COUPLINGS. 


JAS. HUNTER & SON, North Adams, Mass. 


oy BETTS MACHINE (0. 


Wilmington, Del., 








MAKERS OF 


iY MACHINE 
TOOLS 


FROM 


= 


*RETTS MACHINE 


_aWILMINGTON DEL ¥. 


Improved Patters. 





Three si f Cuttin 


Ofi tir 
6 IN, CUTTING-OFF 


MACHINE, and 6 in 
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AMERICAN 


NICHOLSON FILE co., 


SOLE MANUFACTURERS OF 


FILES AND RASPS 


HAVING THE INCREMENT CurT. 
Also, FILERS’ TOOLS AND SPECIALTIES 


** Nicholson File Co’s *? Files and Rasps, ** Double Ender’? Saw Files, **Slim’’ Saw Files, 
**Racer’’ Horse Rasps, Nandled Rifflers, Machinists’ Scrapers, File Brushes, File Cards, 
Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steels. 


Manufactory and Offices at PROVIDENCE, R. bis U. S. A. 




























TESTIMONIAL ON THE MERITS OF THE 


vie TABOR INDICATOR 


ARMINGTON & SIMS ENGINE CoO., 
ProvipENcg, R. I., Dec. 28th, 1883. 
Tue ASHCROFT Mra. Co., 
111 Liberty Street, New York. 

Gentlemen :—Your letter received. Our experience with 
— the Tabor Indicator has been satisfactory. We ordered one 
of your first Indicators to test our 12x 12 engine, running 350 
revolutions per minute. This was the first engine we built 
for Mr. Edison, and was sent to the Paris Electrical Exhibi- 
tion with his large dynamo. We used every Indicator at- 
tainable at that time, but all save yours failed to do the 
engine full justice. To the exact and excellent testing of 
the Tabor, therefore, is our commercial success in a measure 
due. We have built 135 engines for Mr. Edison, nearly all of 
which have been tested by your indicator. We now have 
three Tabor Indicators, and you have our order for one pair 
to be sent to England.—Yours truly, 


MILLING MACHINES. 


THE “MONITOR.” 









SIMS, Supt. 








Universal, Manufacturing 
and Special. 


C. E. LIPE, Syracuse, N.Y. 
FRIEDMANN’S 


Patent Ejectors, 


OR 


WATER ELEVATORS, 


For Conveying Water and Liquids. 
Fat, Oilers, Lubricators, &c, 
NATHAN MFG. CO. 


Patentees & Manufacturers, 
92 and 94 Liberty Street, 
NEW YORK. 
Send for Illustrated Catalogue. 








A NON? LIFTING & NON-LIFTING INUOCTOR 


BEST BOILER FEEDERS IN THE 


MACHINIST 11 


LECOUNT’S STRAIGHT TAIL poa. _— To de driven from a Stud in the Face Plate 


YPRIOCDS. 





No.1, in. §$ .70 No. 10, 244 in. , $1.60 
 - we .80 1, 2 “(1.60 
it) 8, 1 “e .80 “ “ 1.80 
“4 1%“ 95 a 3 3% “ 2.00 
~ a 95 “* 14, 4 a: 2.30 
“ 6 18 1.10 “ 15,44 “= 8.00 
~ aa 1.10 “« 5 = 3.50 
= & 2a 1.25 “* toe 4.2% 
oe. 2 00 “136 “ 65.00 
1 Set to 2inches, $9.05 Full Set, $34.10 


So. W. TreCOuUNnNn’eT, South Norwalk, Conn. 


iq THE DUPLEX INJECTOR, CHAPING MACHINES 


THE BEST BOILER 
FEEDER KNOWN. For Hand and Power, 
6’’, 8” and 10” Stroke. 


Not liable to get out of 
Adapted to All Classes of Work to 













order. Will lift Water 
feet. Always deliv ers 





—* 3 water hot o the ag ot their Capacity. 

ae Will start when it is hot. MCE AE ieee 

b = Will feed water through CIRCULARS FURNISHED. 

o = a heater. Manufactured 

33 a heater. Man BOYNTON & PLUMMER, 
7s JAMES JENKS & CO., Worcester; Mass. 
ge Fe Detroit, Mich. 








FAY & SCOTT, 


Dexter, Me., 


MANUFACTURERS OF WOOD LATHES, 


Drill Lathes, Shaping Machines, 








AMERIAN POOR PAP me x en | 


Milling Machi 1 ’ - senna S8E ESTOS 
ee Ce Tae ASBESTOS WICK PACKING; 
SEND FOR CATALOGUE. 
ASBESTOS SHEATHINGS, 
ASBESTOS GASKETs, 
ASBESTOS BUILDING FELT, 
W bh mb 
TREATING OF LOAM, Dry § SAND AND GREEN SAND H. ° JOHNS M F G CO., 
MOULDING, MANAGING OF CUPOLAS, AND 87 MAIDEN LANE, NEW YORK, 
MELTING OF IRON, Sole Manufacturers of H. W. Johns’ Genuine 


BY THOMAS D. WEST. ASBESTOS LIQUID tly” ROOF 
ith Edition. Fully Illustrated. 12mo, Cloth, $250 PAINTS, ROOFING, STEAM PIPE AND 
BOILER COVERINGS, FIREPROOF 


John Wiley & Sons, New York. 
*.* Mailed and prepaid on receipt of the price. 


COATINGS, CEMENTS. ‘ETC. 
Descriptive price lists and samples free. 


STEAM PUMPS FOR EVERY DUTY. 


Best 








Boiler Feed 


PUMPS 





Acme. 


Bucket Plunger. 


VALLEY MACHINE CO., 


Easthampton. Mass. 


ebennyman rth Feed Water Heater& Puritan A. CALDWELL & CO., 


N 2s 0 
Manufactured by y 0iiptasagtdacagre ’ 








Superior to any shafting in market for the following reasons, viz. : 
1st.—It is perfectly straight and round. 


PATENT “™*" 


2d. —It can be rolled accurately to any desired gauge. 
Sizes made 


from % to 34 inches, 3d.—It has the beautiful blue finish of Russia Sheet Iron, rendering it 
less liable to rust or tarnish than shafting of the ordinary finish. 


advancing by sixteent hs. 
‘ It will NOT SPRING or WARP IN KEY SEATING like 


aes | 4th.- 
H 0 nom of the other manufactured shafting sold in the mar- 
with references and other 


Price lists, 
ket, and as a consequence, is admirably adapted for 
information LINE AND COUNTER SHAFTING. 
urnished on application to 


AKRON rR0N co., POLISHED 


AKRON, O. 
Sole Manufacturers, 
Or E. P. BULLARD, 14 Dey St., New York 


General Eastern Agent. S H A FT | N G. 


5th.—The surface is composed of 
MAGNETIC OXIDE OFIRON, 
Sormninat a superior journal 

. earing surface. 


6th.—It is made of superior stock. 


LB. DAVIS& SON w®chizezy and Tools, 


No, 216 CENTRE ST., Near Grand St., NEW YORK. 


HARTFORD, Special Attention given to the Fitting-up of Shops for 
Manufacturers, General Machine Jobbing promptly a, 
CONN. tended to. Estimates furnished on application. 





Has seamless drawn brass 
tubes. The VU shape of the Buffalo Cupola & Forge Blowers. 

tube prevents their being 
affected by expansion or Warranted su 
contraction. = any 
This Heater has been in a ahaa oink 
constant use Ten styles for every 

ears. class of work. 


None have ever required 
venaits. Gives the hisbeat BUFFALO 
FORGE 


results attainable by the use 
of exhaust steam. 
IT IS ALSO THE ONLY 

HEATFR APPLICABLE TO Co. 
CONDENSING ENGINES, in- 
creasing the vacuum = and BUFFALO, N. Y 
imparting a high degree of 





THE 










MANUFACTURED BY 

Warranted the 
BEST PUMP made 
for allsituations. 4 


M. T, Davidson Improved Steam Pump, 


DAVIDSON STEAM PUMP CO. 


heat to the Feed Water. 


Dujanis 1, ale, 


AGENT, 


F Ho. 91 Liberty St 


NEW YORK. 


Send for Cata. 
logue and 
prices. 





+ BW OYOW QU. 











OFFICE AND WORKS: 


Philadelphia Agent: 





DANIEL KELLY, 51 North Seventh Street. 


WM. B, BEMENT & SON, 


PHILADELPHIA, 


Manufacturers of 








TOOLS 


including 


STEAM HAMMERS, 





Shears, Bending Rolls, Plate Planers, &c. 


Metal Working Machine 


of all descriptions, and of a great number of sizes; 


"Steam aud Hydraulic Riveters, Cranes, Punches and 


Send for Catalogue to 


q EMPIRE PORTABLE FORGE (0., 


COHOES, N. Y. 


The Baragwanath Steam Jacket 
Feed Water Heater and Purifier, 


Manufactured by the 


Pasife Beiler Works, 


CHICAGO, ILL. 


WORTHINGTON 
*terrericinarevey | PUMPING EMIRES 


degrees above boiling point. AND 


engine. | Prevents and_ re STEAM PUMPS. 
HENRY R. WORTHINGTON, 


moves scale and incrustation 
from boilers. Not affected 
by expansion or contraction. 
New York, Boston, 
Chicago, St. Louis, 
San Francisco. 











Saves fuel. Increases the 
steaming capacity of boilers, 
and saves boiler repairs. 


GEN’L EASTERN OFFICE, 


12 CORTLANDT ST., N. Y. 
J. A, CROUTHERS, M.E., 

















Manager. ord 





12 AMEHRICAN 


THE HANCOCK INSPIRATOR 


The Standard for Stationary, Marine, Locomotive 


AND ALL CLASSES OF BOILERS. 
Over 55,000 in Use. 


Adopted by the Largest Mills and Manutactories, 

















Send for Circulars to 


THE HAMCOGK INSPIRATOR Ct 


3st BEACH STREET, BOSTON: 


& CoO., Manutacturers. 


KORTING DOUBLE TUBE 
INJECTOR, 


THE LEADING BOILER FEEDER. 


OPERATED BY ONE HANDLE. 

Will Lift Hot Water through Hot Sucticn Pipe. Guaranteod to Work under all conditions. 
OFFICES AND WAREROOMS: 

12th and Thompson Streets, Philadelphia. A. ALLER, 109 Liberty St., New York. 

JARVIS ENGINEERING CO., 7 Oliver St., Boston. G.R.LOMBARD & CO., 1026 Fenwick St., Augusta,Ga. 

POND ENGINEERING CO., 709 Market St.,St. Louis. |; GEORGE A. SMITH, 1419 Main St., Richmond, Va. 

C. E. KENNEDY, 438 Blake St., Denver, Col. H. P. GREGORY & CO., 2 California St.,San Franc’o. 


TOOLS, MesovED TOWER, Oh HAND LANES, 


PLANES 27 in. long; 12 in. wide; 8 in. high. 
Machinists, Engineers, Model Makers 
and all classes of Mechanics can find" TOOLS to suit them at | “sh 
184 to 188 WASHINGTON STREET, [GiSgguemeee ee 
BOSTON, MASS. Veta 


A. J. WILKINSON & CO. 


CATALOGUES FREE. 


ea 


CRANK PLANERS.| 


Superior Design and Workmanship, Extra Heavy (1500 lb. | 
Bowe, Aner AR & CROSS-FEED, 
PLANE 12x16x15. 


R. A. BELDEN & CO., DANBURY, CT. | 











lL, BSORULER: 
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SEND FOR 
CIRCULAR. 
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HARLES Mi RRAY=;%¢-_ 


BR ENGRAVER on WOOD \ 
ANN’ ST. #% NEw —. 


















For Heating Public 
_ & Private Buildings 





NEW HAVEN MANFG. CO., 


New Haven, Conn. 


IRON - WORKING MACHINERY, 


Planers, Shapers, Drills, Slotters, &c. 


A BOLT HEAD 


—-AND— 








Plans and s spe cific ati ms Turnishe d by an engineer 


of 20 years’ experienc he 
HOLLAND & THOMPSON, TROY, N.Y. ‘ UJ T M [ LE is "7 





For Reducing and Pointing Wire, SEND FOR CIRCULAR. 





Especiaay adapted to pointing wire rods and 
wire for drawing 


. i 
For machines or information, address the D h t S | t 
manufacturer, We i a e , | 


S. W. GOODYEAR, Waterbury, Ct. 


READY FOR IMMEDIATE DELIVERY AT 
= REDUCED PRICES — | 


SITAPERS, 15”and 24” Stroke. 
PLANERS, 10” x 12’, 1G” x A, 
30” x 8, 10” & 12’ 
IIAND LATHES, 12” x 5’, 15” & 
15” & 18” Slide Rests. 
SHAPER AND PLANER CENTERS. 
METAL SPINNING AND BUFFING LATHES. 


Small Size Open Die Rivet Machines. 1 ..iles & Parker No. 4 Blanking Press, (new), 


THE HENDEY MACHINE CoO., 


TORRINGTON, CONN. | 


| : MACHINERY 6 original Design, for $150. 


HARTFORD, CONN, 





20” x 3’, 24” x 8B’, 26”"xO0’ & 8B | 


Ss’ & 10’ Bed. 12” | 
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MACHINIST 


YEAR§ 


Sie 
QU 
RECORD 
STATIONARY a GUNOONE DEMTON AraC 
CLEM & SORBET THE ALLEN 3 


H ELEVATORS Nes 


Hydraulic, Steam, Belt, a iy 








PORTABLE RIVETER, 


and Tank Work. 





The Ailen Portable Riveting Machine Co. | 
No. 304 Broadway, N. Y. 


















and Hand Power, 
With most approved Safety Henry E. Roeder, Mgr. 
AUTOMATIC HATCH DOORS, 
PNEUMATIC SAFETY CLUTCH, &c ee ys am 
* — Tloisting Engines and Hoisting Machinery, 
SCREW CEARINC. 
41] & 413 CHERRY ST., Phila. D. FRISBIE cx CO. 
THE LONG & ATA ¥ i. 
7} OHIO. 
Double, Single, Angle-bar, ) 
Boiler, Spacing, Gate, : 
Multiple, Belt and} 
Punches ~{ ah = 
Over 300 Sizes. f 


Devices such as 
noes, FRICTION (CLUTCH PULLEYS, 
ALBRO-HINDLEY 
WY, Y, Branch Office, 108 Liberty St.y.y. 481 North Sth St., Philadelphia, Pa. 
Gang, Horizontal, Twin, 
Steam-Driven _ 








ACHINISTS’ TOOL 


UpricHt Dri tts. 





























for IRON and BRASS WORK, ” 
FOX, TURRET & SPEED LATHES, ° . ” 
GEORGE GAGE, MATE#rer,,| MBBS COTTE as 4 
5 Ne . [oes 
5 NEWTON. % 
ape Fluid Pressure Reducer, 9 MASS. 6 
Steam, Water, x -\ 5 2 
es Air and Gas, peel lo| Re 
Fg oe osc TA = Special MACHINERY. 
sired extent. . 
way ) 
© | | TheHortonChuck 
ave e Horton Chuc 
652 RIVER ST. v ie oe 
TROY, N.Y. a 5 = 
ww bes } 
A. M. POWELL & C0.,"°msst™ | ¢ e ¢ 
MANUFACTURERS OF : rs a = 
Iron Working Miachinery, |= . og 
ENGINE LATHES, 16 to 30 INCH SWING. |* & 2 
PLANERS, T0 PLANE 22 T0 32 INCHES SQUARE. | > ° Ss 2 
Chucking Lathes, Pulley Lathes, &c. | * * Eos 
$2~ Write for Prices and Descriptive Cireular. | - = 3 
- a 
T 


HE E. HORTON & SON CO. 
Canal St., Windsor Locks, Ct.,U. 8. A. 


MILLING MACHINES. | 





FL E. 


Worcester, Maes. 





SLIDE RESTS and PLANER CENTERS. 


VOLNEY W. MASON & Co. 
Friction Pulleys, Clutches and Elevators 
PROVIDENCE, R. I. 


| BRAINARD MILLING MACHINE Co, | 
Works at Hyde Park, Mass, 
Boston Office, 36 Oliver Street. 
send for Catalog 








= ~ 





“SW AWE” BBE oe 


CITIES, TOWNS AND MANUPACTORIES 


SUPPLIED BY GREEN AND SHAW 


| 
| | Patent Tube and Gang Well System, 
| WM. D. ANDREWS & BRO., 233 Bway, N.Y. 


Infringers of above Patents will be prosecuted. 














Ewine Cathe: Had I re 














if REPRE aa 





eS SRR RY TRIED OASES 


soeermeseene? 
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NEW BEDFORD, 


MORSE TWIST DRILL & MACHINE COMPANY "Vz 


Sole Manufacturers ot Morse Patent Straight-Lip Increase Twist Drill. 
= ee Se EE “ 





SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUC K, BIT STOCK DRILLS. 
Drills for Coes, Worcester, Hunter and other Hand Drill Presses. Drill Grinding Machines, Cent 
Adjustable Drill Chucks, Taper Reamers, Milling Cutte rs, and Special ' Tools to orde a cule 


All Tools Exact to Whitworth Standard Gauges. 
Geo. R. STETSON, Sup’t. EDWARD 8S. TABER, Pres’t and Treas. 


SBViber FreAitz FLAS R. 


Will Plane any Length of Plate. 














Tools cut both ways and have independent adjustment, Table acts as a gauge 
for setting the Plate. Driven by a Steel Screw, which is supported itr entire 
length so that it cannot be bent or sprung. 


HILLES & JONES, Wilmington, Del. 








14 & 26 West St., Cleveland, O 
CLEVELAND TWIST DRILL “COMPANY 101 Chambers St., New” rk 
9 Mail B’ld’g Toronto, Canada 

TET 


Universal Radial Drill Co. 


— MAKE — 


RADIAL 
DRILLING 


MACHINES 
THEIR EXCLUSIVE SPECIALTY. 


_ CORNER of 8th and SYCAMORE STS 


CINCINNATI, O. 














Send for circular to 


EAGLE ANVIL WORKS, 





BARNES’ 
Patent Foot and Steam Power Machinery. complete 
outfits for Actual Work-shop Business. Lathes for Wood 
or Metal. Circular Saws, Formers, Mortisers, Tenoners 
etc., etc. Machines ontmalif desired. Descriptive Cata 
logue and Price List free. 


F. & JOHN BARNES, 1995 Main St., ROCKFORD, ILL. 


Five smaller sizes, at $” to $27. The only Par- 
TRENTON, N. J. 





UNON, BRASS MEG. 


0. 
C2: 
CHICACO, ILL 


Manufacturers of 


ORME’S PATENT 
LOCOMOTIVE Fisher Double. Screw Le Vise, 


MARINE Stronger Grip than any other Vise. 


8 es e UP ALWAYS PARALLEL AND CANNOT BE BBOZEM 
h Z SAFETY VALVES. W. F. HAPGOOD, 
These Valves have been ap- 


Attorney at Law, 
SOLICITOR OF U. 8. AND FOREIGN PATENTS. 
. proved by U. 8S. Government. 
N. ¥. Office, 115 Broadway. 


Forbes & Curtis, 


(N. Y. Tribune Building.) 
BRIDGEPORT, CONN., 


Every description of Patent business attended to. All 
MANUFACTURERS OF 


MACHINE MOULDED 
| FORBES’ PATENT 
DIE STOCKS and 


Spur and Bevel 
RATGHET DRILL, 


GEARS 


Pulley Castings, &c. 
cuts off pive witho ut aid 2 


vise. Only one man required 
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‘1 Vise that will stand heavy work. 
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to the Trade. 
GF *0 thread bin. pipe Liat chated on application. 
Se itiedivue, POOLE & HUNT, 


BALTIMORE, MD. 





ia ible and Le wP shoal 





MACHINIST 13 


D.SAUNDERS SON 


Steam and Gas Fitters’ Hand Tools, ae 
Send for Circ cular. Tapping Machines, 


THE PATENT WHEEL PIPE-CUTTER shown in the cut combines 
simplicity with strength and lightness. Easily adapted to various sizes of pipe. Rolling 
instead of sliding motion. No loose parts to become detached and mislaid.. All wearing 
surfaces are of tool steel, hardened. Less friction of parts than any other pipe-cutter made 


THOMPSON 


IMPROVED 


INDICATOR 


Yonkers, N.Y. 


Manufacturers of 
Pipe Cutting, 
THREADING 




















Wardwell’s Patent Saw 
Bench, Band news, Rotary and 
Stationary Planers, and 
Buzz Planers, Dowel Machines, 
Waymoth Lathes, Gauge Lathes. 

Also, a large stock o Stoone, 
» hand Machinery, Aonsistin 
= Machinists’ Too 8, — “4 
= Mac hinery, and nes an 
i Boilers. Send for | lustrated 

Catalogue with stamp, 


ROLLSTONE MACHINE CO., 
45 WATER STREET, FITCHBURG, MASS. 

















” +. a, ACalvenal “Geared iJaw 
; . . ombination 
ONE THOUSAND yay 
or Dg 
ines, 
’ Drill Chucks. 
Now in Use HARTFORD .PONN. U.S.A. emp va CATALOGUE, 








Adopted and Used by the following Engineering 
xperts ; 


John W. Hill, M. E., 
William A. Harris, 

J.C. Hoadley, C. E., 

T. W. Hugo, M. E., 

J F. Kiein, M. E., 
Washington Jones, M. E., 
Henry Morton, C. E 
fume H. Pond, M. I Thomas Pray, Jr., C. M.E, 
Prof. R. H. Thurston,” H. W. Bulkley, M. E. 


MANUFACTURED SOLELY BY THE 


American Steam Gauge Comp'y, HAVINGS 16 SAWDUST 


It treats of the care, operation, designing and con- 

structicn of wood- working machines, Su age <4 

bound in cloth; 150 pages; illustrated. Pr 
$1.50 by mzril, post- ‘paid. Adddress C, A, WE NBORNE. 


Publisher, Buflalo, 
PECIh [°°L§ = 
way 2 PUIPOS es saeNOGe 


DEDRICK 8 AYER LB-FLANDERS aren 
‘proprietors Ma OLAS cen A 


F. W. Bacon, M. E., 
Geo. A. Barnard, M. E., 
Cc. H. Brown, 
Cc. W. Copeland, ©. B., 
Charles E. Emery, C. E., 
= M. Davy, M. Ps, 

). D. Leavitt, Jr., C, E. 


2 sj The Hoffman Lubricator, 


(@ For Stationary and Locomotive En- 

gins. The simplest Cup made. No 

water column to freeze. Look the feed 

and it runs itself. Address, 

0. A. JENKS & CO., 
BINGHAMPTON, BROOME CC., 

P. O, Box, 287. NEW YORK. 








36 CHARDON STREET, 
BOSTON, MASS. 


Send for Illustrated Price List. 
Suspended Full Swing Radial Drills, 
Latest Improved Saw Benches, 
Friction Seli-Lubricating Pulleys, 
Portable Low Pressure Steam Boilers, 
Improved Sheet Iron Radiators, 


MADE BY 


HOBBS, GORDON & CO. 


CONCORD, N. It. 
te" Send for Circulars. 























FOR STEAM ENCINES, 
The Most Perfect Governor Known. 


RUNS IN OIL. 


Guaranteed to ac- 
WA) curately regulate 
all classes of en- 
gines. 
Illustrated and descriptive Cat- 
alogue sent on application. Cor- 
respondence solicited. 


W.H. GRAIG & C0., 


Sole Manufacturers, 


LAWRENCE, MASS. 


, > ASHTON HAND, 


Toughkenamon, Ohester Oo, Pa, 
MAKER OF FIRST-CLASS 


ENGINE LATHES 


Is now in position to put on the market 
14” ENCINE LATHES OF NEW DESIGN 


guaranteed to be equal in material, design and 
workmanship to the best ever offered 





Established 1865. 


MERICAN TWIST DRILL C0., 


MEREDITH, N.H. 


Manufacture Patent Emery 
Wheel Machinery Auto 
matic Knife Grinders, Pat 
ent Chuck Jaws and Well 
ington Mills Solid Emery 

Wheels for gumming saws, 
grinding tools, castings, etc. 4 
\ 





Price of 12 in. x 2 in, $8.75. 
Other sizes in proportion 
» Every wheel warranted satis 
factory. Send for price list. 











ow 
rel 
y= 
rm 
- 
ee 
rt 
= 
7 -! 
‘a 







Cut Theoretically Correct. 


For particulars and estimates apply to 

BREHMER BRO6., 
Machinists, 

, Philadelphia, Pa, 








“FOR SALE, ONE 9 FOOT BORING 
AND TURNING MILL, with two heads, 








built by Niles Works, Cincinnati, Ohio. In very 

at good working condition. Wilt be sold at a low 

TOOLS for Machinists, Amateurs, Jewelers, Model Makers, figure. We have contracted with the Niles Tool 

feud % ots. for pow Metal Worke Fs Catalogue,200P: ages, Works for a mill to swing 20 feet, and therefore 
Wood Worker's Catalogue fre: offer the small tool for wamt of room. Address, 

TALLMAN & McFADDEN, Philadelphia, Pa. COLUMBUS MACHINE CO., 

COLUMBUS, OHIO. 

CRITCHLEY’S PATENT EXPANDING | —- —_—— _—— 





ee lit 


IRON AND STEEL 
DROP FORCINC. 


Of Every Description, at Reasonable Prices. | 
R. A. BELDEN & CO., DANBURY, CT. | 





se by PORTSMOUTH MACHINE CO. 
Successors to Critchley & Whalley 


Send for Circular. PORTSMOUTH, N. H. 








THE 





Special Inducements 


Galloway Boiler. 


Safety—Economy in Fuel—Low Cost of Maintenance 
Lry bteam witho ut Superheating. 












Correspondence golic ited. Address, 


Edgemoor Iron Co, Wilmington, Dei. 











AMERICAN 


WILLIAM SELLERS & (0,, 


PHILADELPHIA, PA. 


Machine Shop & Railway 


a Ge be oe a a “ . 


Shafts, Couplings, Hangers, Pulleys, Mill Gearing, etc., Lathes, 
Planers, Drills, Shapers, Bolt Cutters, Railway Turntables 

— and Pivot Bridges, Gifford Injectors, Sellers’ Im- 

provements, New Patterns, Simple, Effective. 


o. 79 LIBERTY STREET. 


| PATENTS. 


in 2s dO Vis 


YORK OFFICE, N 





SOLICITOR OF PATENTS, 
Office, 501 F STREET, WASHINGTON, D. €. 


Attorney and Counsellor at Law, | 








MACTIINIST 
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| Fly-Wheel View 
| Porter-Allen Engine 
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THE 


PORTER-ALLEN 
High-Speed Engine. , 


UNDRY & MACHINE CO., 
Engineers & Machinists, 430 Washington Ave., Philadelphia. 


[| Aprit 26,*1884 















The Westinghouse Automatis Engine 


The best evidence of its peculiar merit is the 
fact that our 


SHIPMuNTS AVERAGE TWO ENGINES PER DAY! 


OVER 600 ENGINES and 16,000 H.P. NOW IN OPERATION ! 
OUR PRICES ARE MODERATE. 
Send for Illustrated Circular and Reference List. 


THE WESTINGHOUSE MACHINE CO., 
PITTSBURGH, PA. 
94 Liberty Street, New York. 
14 South Canal Street, Chicago. 
401 Elm Street, Dallas, Texas, 


CURTIS 


Press Repulater 


For Steam, Water and Air, 


MANUFACTURED BY 
Curtis Regulator Co. 
61 BEVERLY ST., 


~ Mass. 


Branch Offices 4 





Boston, - 
GENERAL AGENCIES: 

109 Liberty St., New York. 

925 Market St., Phila., Pa 

80 Market St., Chicago, Ill. 

Cor. Holliday and Saratoge 
Streets, Baltimore. 








W. C, YOUNG & CO., Worvester, Mass, 


MANUFACTURERS OF 


ENGINE LATHES, HAND LATHES 


Foot Power Lathes, Slide Rests, 


FILE TRUING DEVICE. 


eos TD llr oll 


Cc. 











BIARNE Ya rOOT. 
DAT UULY 4,18 82 


Designed expressly for nice machinists’ work. 
te use an Bheolately level surface can be ob- 


e Size of File Block, 


tained with very little trouble. 
214” wide, 10’ long, 34’ thick. 


KEARNEY & FOOT, 101 Chambers St., N. ¥. 
co. WiIWGo, ORESMFIELD, 


s. 
—_DESIGNER— 
And Manufacturer of 
Special Machinery and Tools, also improved 


Hand and Wood Turning Lathes. Circulars now 
ready. 





Patents Procured in the United States or 
Foreign Countries. Personal Attention to all 
practice before the Patent Office or Courts. 
l'amphlet of Information sent free upon application. 


‘OTTO”" CAS ENGINE. 








SCHLEICHER, SCHUMM & CO.,, 
33d and Walnut Streets, Philadelphia. 


FOR LAGGING STEAM ENGINE 


CYLINDERS 


Use Fireproof and Indestructible 


MINERAL WOOL. 


Sample and Circular free by mail 
U. S. MINERAL WOOL CO., 22 Cortland St., N. 


DAVIS. PATENTS“9 


EX’. QeATE Ay 
SOUTER capouoo¥e RILLS 
» WP. Davis orl oe sige 





















NY. 4 


THE ALLIGATOR WRENCH, 


Teeth cut diagonally, Grips Round fron or Pipe. 





PATENTED AvuGusT 31, 1875. 


Falcon Wrench. 





AMERICAN SAW CO.. Trenton, N. J 





THE PUSEY & JONES CO. 


WILMINGTON, DEL. 


ANU 


i 


LALLA 


The Cut shows our No. 44—an excellent Horizontal Pun- 
ching Machine, making a one-inch diameter Hole through 
one-inch iron, and also useful for punching stay-bolt holes 
in furnace sheets after the sheets have been fiited. 


BUILDERS OF STEAM ENGINES, 


Boilers, Tanks, Machinery for Rolling Mills, 
Punches, Shears, Riveters, Angle Iron Cutters, 
Cranes and heavy Iron Work generally. 





DREDCES 


guaranteed to excavate 50 per cent. more material 


from hard bottom than any other machine. 


EXCAVATOR 
has a capacity of 6 cubic yards per minute in gravel. 
ery efficient and durable in the hardest hard-pan, 
Derrick lifts 8 tons, Circulars furnished. 








Blowing Engines & Hydraulic Machinery 


Sole Makers of the PORTER-ALLEN AUTOMATIC CUT-OFF STEAM ENGINE, 
A handsome!y illustrated new work on High-Speed Engines has been issued by us for free distribu- 
tion among engineers and manufacturers. It has excited such an interest among scientific men and 


| ambertville Iron Works, 


MANUFACTURERS O07 


PATENT AUTOMATIC 
CUT-OFF ~— 


Steam Engines 


LAMBERTVILLE, N. J. 












WORCESTER, MASS., 
Manufacturers of 


STEAM ENGINE GOVERNORS, 


a 
— 4 L i ih = 
gu ng ween a 


SKINNER & WOOD 


ERIE, PA. 


Are prepared to fill orders for their 


NEW AND IMPROVED 


STATIONARY ENGINES 


for all purposes from 95 to 40 Horse-power, to- 
gether with any style of bajler preferred. This 
Engine is fitted with heavy counterbalanced 
Crank and Automatic Stop Governor. 


PORTABLE ENGINES, with Return 
Flue Boilers, also a gpecialty. 


Catalogues and estimates cheerfully given. 


Almond Drill Chuck 


Py, Sold at all Machinists’ 
\ Supply Stores, 


T. R. ALMOND, 
84 Pearl St., Brooklyn, N.Y 
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P. BLAI 


Manufacturers of 


achinists’ Tools, 


WORCESTER, MASS. 


UPRIGHT 


Drills 


ALL SIZES. 


Boring 


AND 


Turning 


NIMS 


48 & 72-inch swing. 


= HLBIGKIORD 


Cincinnati, Ohio. 
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BRIDGEPORT BOILER WORKS, 
LOWE & WATSON, Proprietors, 


Boiler, 








The Lowe which eight years’ use of 


5) 3 thesteam superheating drum style,and sixteen of the 

TS DROP RES . Lowe Boiler, under all conditions, has proved 

A» NEW HAVEN to be the most satisfactory boiler known in all re- 

BEECHER & PECK. feel ime «oSpects. Gives dry steam The process for com 

ie EECHER BIRECK. —— bistion of the gases is in the construction and set 

OF [RON ting. Burns any fuel and gets as much result from 

DROP RPORGIN l-e-peaame itas any boiler or setting at no more cost, with 


greater durability Send for descriptive Circular. 





BEECHER & PECK,NEW HAVEN CONN. - 








WOOD WORKING MACHINERY 


FOR 
Planing Mills, Pattern 
Shops, Furniture and 
Chair Factories, Car 


THE NATIONAL 
FEED WATER 


HEATER 








FEE PIPE 

















Combined Steam Excavator and Derrick Car. 


OSGOOD DREDGE CoO 


ALBANY, N. 

RALPH R. OSGOOD, President, 

JAMES MA( ‘NAUGHTON, Vice-President, 
JOHN K, HOWR, Secretary aud Treasurer. 


y . 








A brass coil heater supplying 
feed water at 210° to 212° Fahr- 
enheit by use of exhauststeam. 

Our prices are low and rea- 
sonable, and we aim to supply 
the cheapest, best and most effect- 
ive Heater in the market. Fifteen 
N sizes. No.1, 8-horse Heater, $17. 
No. 10, 100-horse Heater, $150 

















and Bends made to or 
der. ! 
© Jistssent on application, 
National Pipe Bending Co., 
New Haven, ¢ 
Connecticut. 
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Iron, Brass and Copper Coils 


Circulars and price 






and Agricultural 
Works, Carriage and 
, Bugey Shops, and Gen- 
eral Wood Workers, 






Manufactured by 


CORDESMAN 
& EGAN C0., 


Nos. 201 to 221 West 
Front St., Cincinnati, 
Ohio, U.S. A 
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THE BUCKEYE AUTOMATIC ENGINE. 


Highest Economy, Best Regulation, 
Superior Construction. 


These engines are constructed for heavy and 
continuous duty, at medium or high rotary speeds. 
Illustrated Catalogue sent free. 


BUCKEYE ENGINE CO., 


Salem, Ohio, ©", 


GEO. A. BARNARD, astern Sales & 
Agent, 69 Astor House, N.Y, 


D. L. DAVIS, Chicago Sales Agent, 23 S. Canal St., Chicage, lls. 


STRAIGHT LINE AUTOMATIC CUT-OFF ENGINE ; 


Address, 












pressure ; the fewest parts and working j oints ; the best material 
correc tly distributed, and auexcelled i workmanship, balance, | 
and smooth running. 
For Eastern and Southern States, apply to the 
Straight Line Engine Co., Syracuse, N. Y. 
For the West and South-West, to the 
M. C. Bullock Manufacturing Co., Chicago, Hil. 









° JEWEL 


py LUE HOLE 
- CUTTERS, 


WM. MUNZER, 
Manufacturer of 


IMPROVED €x 


ENGINE, 
= Ist AV.Cor.30th St. | 
r New York, | 


ters. Kept sharp by 
etinding on a , 








L. SCHUTTE & CO: MANUFACTURERS, 
LORTING EBxhaust Steam Inauction | 


CONDENSER. 


For Steam Engines and Pumps. No foundations or hot wells. Will lift water supply without any 
pump; also operates under one foot fall of water. 


OFFICES AND WAREROOMS: 


The 





i2th & Thonipgon Sts., Phila. | A. Aller, 109 Liberty St., N. Y.| Jarvis Eng. Co., 7 Oliver St., Boston. 
THE NEW ROOT SECTIONAL BOILER 
SAFETY, 
ECONOomY, 


DURABILITy. 
Rapid Generation of Dry Steam 


THE BEST in every respect for all steam purposes. 


Send for Illustrated Catalogue to 


ABENDROTH -& RooT MFG. Co 


28 CLIFF ST., NEW YORK, 








(lose Regulation, Best Economy, Simplicity of Valve Gear, and 
Low Prices, are features of 


‘ae 4 ee ee 
AUTOMATIC CUT-OFF ENGINE. 


STANDARD SIZES ON HAND OR QUICK DELIVERY. 


SEND FOR CATALOGUE A, 
DEXTER ENGINE CO., 40 CORTLANDT STREET, NEW YORK. 
AUTOMATIC CUT-OFF 


Embodying a New System 
of Regulation. 


THE GOVERNOR 
WEIGHS the LOAD 
The most perfect 
governing ever ob 
tained. Send for 
circular A. 


BALL ENGINE C0., 
ERIE, PA. 








OUR PATENT SAW Mike 





Address. TAYLOR MFG. CO., Chambersburg, Pa. 


(Please Mention this Paper.» 


JOSEPH B. MATTHEWS, 
AUTOMATIC ENGINES, BALTIMORE, MARYLAND, 





Medium or high speed ; uniform at all ranges of power or tian 


With Renewable Cat. | 


MYERS MFC. CO., CHICACO, ILL. | 








IRON WORKING MACHINERY. 











> gk EF 
. NEW MACHINERY. >.,#2 Ss es 
in. x5and6ft. Engine Lathe. Ames > "Ep a ++. heer 
Gin. x 6 ft a ds os ca n.&f = 
240 in. x 8, 10. 12 and 14 ft." < ~FAxs wa 
~4 in, x Mi and 20 ft. aoe r oS Wag” UF ( (4 ' 
12 in. x 20 ft. : Z2oO-fh ke Will’ 
din. x 6, 7,8, 10 and 12 ft. Bridgeport. => - p= 2 
lb in. x Wi ind” ~tin., any Length. Fifield oS mass = 
bin. x Gand 7 ft. Prentice Bros, =a Mone SS ‘ 
Slate Sensitive Drills. ~ Wl Gs 8k tA War hin 
16, 18, 20, 22, 25, 26, 28, 30, 36, 45 in. Prentice Bros.Drills. | wo isa, a 
i6int x i6in. x42im. Bridgeport. Planer. New. <w HZ o zs 2 
Win.x Win. x5 ft. Ames a * ca ee 
Min. x 27 in. x 6,7 and 6 ft. O al as 2 = 
27 in. x Zin. x 6, 7 and 8 ft. @ Stet = 
9 in. Hewes & Phillips’ Shapers. = O Sues no 
15 in. x 244in. Hendey Shapers. 5 = Oo Pas > 2 mg 
8,10, 15, 20 and 25 in. Gould & Eberhardt Shapers ‘ S BRaABS Ss 
One Tr: aveling Head Shaper, 12 in. Stroke, Double =a QIe'5 aS 
Table. Center and Circular feed. —— Weed a 
No. 2 Lincoln Pattern Milling Machine. Ames. New > <5 tr 
No. 2Screw Machine, wire feed, Secor, New. op) fe) o~ 4 
37 in. Boring and Turning Mill. Bridgeport Of es = 
SECOND-HAND MACHINERY. —a g3&53 
in. x4ft. Engine Lathe. P. & W. Nearly New. i Ss 
win. x4ft " a P. & W. Taper. — 
13 in. X 6 It. Ms Watts, Camppell & Co md 
15 in. x 8 ft. Pratt & Whitney. xc 4 
15 in. x8 ft. a “ Fitchburg Machine Co fas es 
17 in. x 8 ft “yp Lincoln. a 
25 in. Drill Bk. Gear & 8, F. Fitchburg Mach. Co oB 5 
28 in. x 28in x7 ft. Planer. New Haven. 3 
46 in. x 36in. x 12 ft Planer. Niles. A 1. 76) | 
Two 1 Spindle, No. 2 Drills, P. & W Ld q 
One 2 an 7 - 
One No.2 Screw Machine, P.& W. = A = 
NEW YORK AGENTS: = eet ee: 
Brown & Sharpe Manufacturing Co, 


B lliey’s Cushion Hammer, 
National Mchy.Co, Bolt and Nut Mehy. HYDRAULIC OIL PRESSES, 
Milles & Jones, Betler Teets, AND VENEER CUTTING MACHINERY, 
Write full particulars of what is wanted. SHAFTING and GEARING 
, 


E. P.BULLARD.14 DEY ST..NLY. heavy pLANeRs A SPECIALTY. 


MACHINIST 


The WATTS, CAMPBELL CO. 


| 
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WEWARE, 
LY. J. 


MANUFACTURERS OF 


Improved Corliss 


STEAM ENGINES 


In Full Variety. 
Sizes Varying {rem 30 to 2000 H.P. 


Horizontalor Vertical, Direct 
Acting or Beam, Condensing, 
Non-Condensing or Compound, 


Send for Circular. 





L STATIONARY ENCINE, 











| 


A Simple, 


MANUFACTURED BY THE 


LIDGERWOOD M’F’G CO. 


96 LIBERTY ST., NEW YORK. 
Works: BROOKLYN. 
Compact, Thoroughly Well Made, 
Running, SELF-CONTAINED 


STATIONARY ENGINE. 


Specially Adapted for Electric Lighting, &c. 


Quick 


JOHN H. HOUGHTON, **",ctus"* 


66 Canal Street. Boston. 








tke intinn . Engines a Specialty. Also, Boilers. 
| Catalogue AT ASi' ENGINE 

| and 

| Prices. 






MANUFACTURERS OF 


== STEAM ENGINES == 
AND BOILERS, | 








J.A. FAY & CO.,“ont sa 
BUILDERS OF IMTROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


Planing & Matching, 


Surfacing, Moulding, Tenoning, Mor- 
tising, Boring, and Shaping, &c. 


Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Saws, 
Resawing Machines, Spoke and 
= Wheel Machinery, Shafting, Pulleys 





excellence. 


Ww. i. DOANE, Pres’t. D. L. LYON, Sec’y 





etc. All of the highest standard of 


WATER TUBE 


TAR BABCOCK & WILGON CO. | stk Borers. 


107 Hope St. Glasgow, Scotland. | 30 fortlandt St., NewYork. 


BRANCH OFFICES: 


( : 50 Oliver Street. 
HILAD'’A: 32 N.d5th Street. 
ITTSBURGH,: 98 4th Ave. 
‘HICAGO: 64 8. Canal St. 
‘I 

I 





NCINNATI: 64 W. 3rd St. 
T. LOUIS: 707 Market St. 
NE Ww ORL KANS 
BY aI ree oe bat Street, 
SAN F R ANU 
wl ae Street, 
HAV ANA 50 San Ignacio. 
Send to nearest office for 
circular, 


INDERS FOR THE AMERICAN 
MACHINIST, $1.00 BY MAIL, 


96 FULTON STREET, N. Y. 








ENCINE 


Ilorizontal Boring Tathes, 
Litting Jacks and 


GEO. A. OHL & CO., 


Cornice 


FIRST-CLASS, HEAVY, DOUBLE and TREBLE GEARED 


LATHES, 


Axle Tuathes, Fox 
Machinery. 


- East Newark, N. J. 


Toathes, 





1 kngine Lathe, 10 in. x 344 ft. 
1 each, Engine Lathes, 1lin x 4and 5ft. 
1 each, a 3in. x 5,6and8 ft. 
1 Engine L athe, 14 in. x5, 6 and 8 ft. 
ou 16 in, x 6 ft. 
each, Engine Lathes, 16 in. x 6, 7, 8 and 10 ft. 
Engine L athe ,» 18 in. x 6, 8, 10 and 12 ft, 
20 in. x 8, 10, 12, 14 and 16 ft. 
22 in. x 8, 10, 12, 14 and 16 ft 


pi vi 24 in., any le ngth of bed to 26 ft. 
- ssi 26 in., 26 ft. 
pe as 28 in. pa * 46 ft. 
sd ’ 28 in., af = 28 ft. 
” “ 30 in., - og 28 ft. 
“ “6 36 in., as ss 29 ft. 
bas 42 in., al ae 28 ft, 
$ bad 48 in., as 29 ft. 
ss 15in., x 4,6 and & ft. ok Ga. 


each, Turret Lathes, 13 and 14in. x 14 in. x 6 ft 
Fox Turret Lathe, 16 in. x 6 ft. 
Fox Lathe, 15in. x 5ft. Kound Arbor. 
each, Hand Lathes, 10, 12, 15 and 18 in. swing. 
[ron Planer, 18 in. x 18 in. x 3 ft. 

each, [ron Planers, 20 in. x 20 in. x dand 5 ft. 
Iron Planer, 24 x 24 x 6 ft. 
each, Lron Planers, 26 in. x 26 in. x 7 and 10 ft. 
Iron Planer, 30 x 30 in. x 10 ft. 

“ - 36 in. x 36 in. x 10 ft. 
each, 16, 20, 22, 23, 25, 28, 30, 34 and 38 in. Upright 

Drills. 

each, Nos, 2, 3, 4and 6 Spindle Gang Drills, 
each, 8, 10, 12, 15, 18 and 24 in. Shapers. 
each, i, 2.3and 4 Milling Machines. 

No. 2 Milling Machine. Lincoln Pattern. 

New Pattern Milling Machine. Grant & Bogert. 
each, Nos. 2, 4, 5 Wire Feed Screw Machines 
each, Nos. 3 and 7 Spindle Nut Tapper. 

Boring and Turning Mill, each 50 and 72 in. 
Gray’s Screw Machine, to take all sizes to 1 in 
32 in. Gear Cutter, 
Grant & Bogert Cutter Grinder. 

COND-HAND. 

in. x6ft. Wood & Light. 
15in. x 6ft. Chelsea Machine Co 
24in. x 8 ft. Fair order, with taper 
24 in. x 24in. x 6 ft. jattachment 
2in. x in. x 5 ft. 
Sin. x 50in. x 17 ft. 
35 in. Gear Cutter. Good order. 
2- Spindle Edging Mac hine. 
Lincoln Pattern No. 2 Millers. 
Brainard No. 3 Unive rsal Miller. Good as new 
Bolt Cutter, to take sizes to 1 inch. 
1 Horizontal Boring Machine, 36 in. swing, will take 

61t. between centers. 
1 30in. Plain Upright Drill. 
All Kinds Machinist’s Tools and Supplies 

NEW YORK AGENCY OF THE TANITE CO. 
| GHANT & BOGERT MACHINE TOOL WORKS 
AND FOR THE NEW POLISHED SHAFTIN ° 


mh ch eh feed peck peek heh fh fh pak fh fh eh ph ph hhh fh ph 





Engine Lathe, 


Planer, 
1 Crank Planer 


] 
1 
| 
1 
l 
1 
1 
1 1 12 in. Shaper 
uo 

1 

1 


'H. PRENTISS & CO., 42 Dey St., N.Y. ! 


New & Second-Hand Machinery, | 








\F 
WAOATIAUIM, 





pean “Mfc. Co. 
ERIE, PA. 
Engines from 15 to 400 Horse Power, 
Boilers of Steel and Iron 
Supplied to the trade or the user. Send for cataloguss, 


Saw Mills & General Machinery, 


WORKS AT ERIE, PA. 





SECOND-HAND MACHINERY. 


We have the following second-hand Machinery 
for sale, viz: 
One Planer, to plane 17 ft. long, 50 ft. x 50 ft 
One Iron Planer, to plane 12 feet long, 
x 821n., in fair condition. 
One Lron Planer, to plane 8 ft. long, 30x30 in. 
One Iron Planer, to plane? ft. long, 30x30 in. 
Two Iron Planers, to plane 6 feet x28x28 inch. 
Two Tron Planers, to plane 4 feet x20x20 inch. 
(ne Iron Planer, to plane 8 feet x27x27 inch. 
One 36 in. Car Wheel Borer, very good order. 
One Engine Lathe, 12 foot bed 30 inch swing. 
One Slotting Machine, 12 in. stroke, slots to the 
center of 46 in Adjustable table and universal 


36 in 


feed motion. 
One Car Axle Lathe, Fitchburg Machine Co. 
One 7 in, Shaper, Lowell Machine Shop. 
Send tor List of Machinery. 


The George Place Machinery Co., 
121 CHAMBERS & 103 READE STS., NEW YORK, 
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AMERICAN 
BROWN & SHARPE MP°’G C0, Y2== 


Patent Epicycloidal Cutters, 


FOR THE TEETH OF CEAR WHEELS, 
Which can be Sharpened by Crinding without changing their form. 


We are prepared to furnish Cutters of Epicy- 
cloidal form, which are sharpened upon the face 
the same as the Involute Cutters As gears of 
this form of teeth to run well must be cut accu- 
rately to the proper depth, that the pitch lines 
may coincide, we make the Cutters with a shoulder 
(see cut), which determines the exact de »pth that 
the gear should be cut ; so that care taken in siz- 
ing the blanks obviates the nece ssity of any meas- 
urements in cutting the teeth. The Cutters are 
made for either diametral or circular pitches, and 
the same rules apply in finding the diameters of 
blanks as in our system of Involute teeth, (i. ¢.) 2 
pitches added to the diameter at pitch line. 

These Cutters will cut rears which are perfectly 
interchangeable. ‘The white line on edge of the 
two left hand upper teeth of cut is k ft for the 
purpose of placing the Cutter central with work 
spindle. The Cutters are marked with letters 
from A to X, by which they may be ordered. 

























SLOTTING MACHINES, 


9 in., 13 in. and 18 in, Stroke. New Patterns. 


RAM COIDE ADJUSTABLE VERTICALLY. 


Feeds always take place at upper end of 
stroke—never during cut. 


VERY HEAVY AND POWERFUL. 


> NILES TOOL WORKS, 


BRANCH OFFICES : 


PHILADELPHIA, 
22 South Sixth Street. 










CHICAGO, 





153 Lake Street. 





WESTON’S PATENT 


JIB CRANES 


OF ANY CAPACITY. FOR HAND OR POWER. 


Particulars on application, and full specification and tender promptly submitted on 
receipt of capacity, height of mast, length of radius, and whether to be operated by 
hand or power. 


SOLE MAKERS: 


THE YALE & TOWNE M’PF’G CO., 


STAMFORD, 
" NEW YORK, 62 Reade Street. PHILADELPHIA, 15 N. Sixth Street. 
BOSTON, 224 Franklin Street. | CHICAGO, 64 Lake Street. 
GENERAL CRANE CATALOGUES ON APPLICATION. 
Pp I i 


g GA GRAY, Jr.& CO, 


42 E, Eighth Street, Cincinnati, 0., 


MANUFACTURERS OF 
30 in. x 830 in. PLANERS,. 
24 in. x 24in. PLANERS. 
26 in. SWING LATHES. 
19 in. SWING LATHES. 


EGOULDE  E-E, GARVIN & CO. 
EBERHARDT PACTURERS OF 


OCONN, 














97 to 113 
N.dJ. Be. Ba 


ato 


NEWARK, Ai 


MANUPACTURERS OF 


MACHINISTS TOOLS 











P TENT SHA ks 
A HA aah} 
Quick Adjustable APES 
Can be changed while in motion, 


Milling Cutters all Shapes and Sizes, 
Straight or Spiral Teeth. Width of face, 1-Si.., 
to 3 in. Diameter, from 2 1-4 in, to 2 3-4 in. 
SEND FOR CATALOGUE. 


Finished Screw 
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THE PRATT & WHITNEY CO., HARTFORD, CONN. 


HAVE READY FOR DELIVERY: 
Drilling Machines—No.2 Upright, No.3 Vertical; Nos.1,2 and 3, Manufacturers; 
Nos. 1 & 3 Manufacturer’s Bench; Champion Drills; No. 0,1 & 2 Gang Drills, 6 & 10 
in. Pillar Shapers. 1, 14 in. Shaping Machine; Hand Lathes, 8, 12,15 and 18 in. 
swing; Cutting-off Lathes for 13, 24 and 44 in. ‘diameter. Revolving Head Screw 
Machines, Nos.1,2,3 and 4; Hand Milling Machines, Nos.1,2’and 3; Power Milling 
Machine, Nos.], 2, 3and 4; Bolt Cutters, Turret Head, Nos. "2, 3 and 4; National, 
Nos. 2, 3 and 4. Nos. 1 and 2 Screw Shaving Machines ; ‘No. 1 and 2 Screw 
Slotting Machines ; 13 in. Plain Engine Lathes ; 13 and 16 in. Weighted. 16, 19 
and 21 in. Gibbed Screw Cutting Lathes. One Double Connection Power Press. 
Index Milling Machines. Nos. 2 and 3 Horizontal Tapping Machines. Cutter 
Grinders. 16,18, 20, 24, 26, 34 and 40 in. Planers. No.1 Die Sinker; 10 and 
18 in. Lead Lapping Machines ; 18 and 38 in. Chucking Machines; Nut Tapping 
Machines. No. | Profiling Machine, Bevel Gear Cutter, Balance Wheel Lathe 
and Rim Turning Machine. 


THE BILLINGS & SPENCER CO.,“72.= 


DROP FORGINGS| 











of all 
Descriptions. 


pase “aide 








Clamp, Die and Common 
Lathe Dogs, 


Combination Pliers, 
Beach’s Patent 
Thread - Cutting Tools, 

Barwick Pipe 
Wrenches. 


Plates and Dies, 
Genuine Packer 
Ratchet Drills, 
Billings’ Patent 
Double Action 
Ratchet Drills, Tap 
and Reamer Wrenches, 





Machinists’? Clamps. 











Speed Lathes | 
Slide Rests, | 
Revolving | 
Chucks for 
i Globo Valves, | 

Two-Jawed | 


ants WORKING MACHINERY.) 5 
120. & 16 in. Monitors tl 


Darid W, Pond, 


Successors 
to 





silane Planers, 9 &c. 
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-— Small Tools ~ = 
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WARNER & “ SWASEY, Cleveland, 0.) c= Fb 
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bed, 
sets 


GEO. W. FIFIELD, 





J. M. ALLEN, Preswenr. 
W. B. FRANKLIN, Vics-Preswenr. 


J. B. Prerog, Sgorerary. 





THE. BUFFALO ST EEL. FOUNDRY wi 


SOLICITED. Proprietors, 


LODGE, BARKER & CO.. 





‘North West Corner Sixth Street and Egeleston Avenue, 


CINCINNATI, OHIO. 


3 24 in. swing SCREW CUTTING ENGINE LATHES with beds from 12 to 22 
ft. long. 

3 NEW DESIGN MONITOR TURRET LATHES with chasing apparatus 14 in. 
swing and 6 ft. bed, and 3 heavy 16 in. swing 6 ft. bed monitor tur- 


ret lathes. 
WRITE FOR CUTS AND PRICES. 





MANUFACTURER 


I TAPS & DIES 


J.M.CARPENTER | Thi 


PAWTUCKET.R.I. 


a | Tintin 

















